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© Lithium salt-containing pharmaceutical compositions. 



© The invention provides pharmaceutical and disinfectant 'compositions containing lithium salts of Ci 3 - 22 
polyunsaturated fatty acids. The compositions may be used in the treatment of conditions responsive to lithium 
and/or polyunsaturated fatty acid therapy, in parenteral alimentation or food supplements or in surface 
disinfection to combat transmission of viral diseases. 
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Lithium Salt-Containing Pharmaceutical Compositions 

The present invention relates to pharmaceutical, nutritional and disinfectant compositions, in particular 
to such compositions containing lithium salts of polyunsaturated fatty acids, to the use of such lithium salts 
in the preparation of pharmaceutical compositions and to therapeutic treatments of the human or non- 
human body with such lithium salts. 

5 The oral and parenteral administration of lithium salts, in particular salts such as lithium carbonate, has 
found widespread use in the treatment of manic-depressive psychosis. Oral administration of lithium salts 
conjointly with polyunsaturated fatty acids such as dihomo-gamma-linoienic acid, gamma-linolenic acid and- 
linoleic acid has also been suggested for use in the treatment of Alzheimer's disease and inflammation and 
smooth muscle spasm arising from imbalances in the body's prostaglandin levels. Lithium salts have also 

70 been used successfully for the topical treatment of viral infections such as genital herpes. 

Lithium salt therapy has also been used in or proposed for the treatment of several other conditions, 
such as for example alcoholism, various dementias, aggression, schizophrenia, unipolar depression, skin 
disorders (including contact dermatitis, atopic dermatitis, seborrhoeic dermatitis, psoriasis and acne), 
immunological disorders, asthma, multiple sclerosis, rheumatoid arthritis. Crohn's disease, ulcerative colitis, 

is and irritable bowel syndrome. 

Polyunsaturated fatty acids are also known to possess physiological activities, including virucidal 
activities, and have been used in or proposed for the treatment of conditions such as for example atopic 
disorders (including eczema, asthma and allergic rhinitis), disorders associated with atopy, (including 
Crohn's disease, ulcerative colitis, otitis media and nephrotic syndrome), benign diseases of the breast and 

20" prostate glands, premenstrual breast disease (cyclical mastalgia), breast, prostatic or other cancers, 
diabetes and the complications of diabetes (including nephropathy, neuropathy, retinopathy and micro- 
vascular and macrovascular cardiovascular complications), alcoholism and the complications of alcoholism/ 
psychiatric disorders including schizophrenia, depression and tardive dyskinesia, conditions* associated with 
elevated blood cholesterol and/or triglyceride levels, with elevated blood pressure, with an increased risk of 

25 development of thrombotic disorders, with an increased risk of development of coronary heart diseases, 
with ulcers in the stomach, duodenum or any other part of the gastrointestinal tract, with reflux oesophagitis 
or irritable bowel syndrome, and with rheumatoid arthritis, osteoarthritis or other diseases associated with 
inflammation, damage to connective tissue or disordered immune function such as Sjogren's syndrome, 
Raynaud's syndrome, systemic lupus erythematosus, polyarteritis nodosa, primary biliary cirrhosis, and 

30 multiple sclerosis,, and diseases of the kidneys including acute and chronic glomerulonephritis, nephrotic 
syndrome, diabetic nephropathy. Polyunsaturated fatty acids are also used in enteral and parenteral 
alimentation, e.g. of patients who are to be or have been subjected to surgery. In parenteral alimentation or 
nutrition however it has not proved to be simple to formulate a single parenterally administrate composition 
capable of meeting the patient's entire nutritional requirements as although the majority of essential 

35 nutrients, e.g. vitamins, minerals and calorie sources, may be formulated in aqueous solution the essential 
fatty acids, due to their lipid nature, can not. 

The difficulties associated with the preparation and administration of homogeneous single phase 
parenteral nutrition solutions have thus been such that the essential fatty acids have commonly been 
omitted from such solutions. Consequently where parenteral nutrition has had to be performed over a period 

40 so prolonged that omission of the essential fatty acids could not be tolerated it has been necessary to 
administer the essential fatty acids separately, as lipid emulsions, and in practice problems have been 
encountered and dangers (e.g. of fat embolism) have been foreseen with such parenteral administration of 
lipid emulsions, especially to infants. 

Thus, solutions for long term parenteral nutrition typically contain ingredients such as essential amino 

45 acids, proteins, glucose and/or other carbohydrates, sodium, potassium, calcium, magnesium, chloride, 
acetate, phosphate, zinc, copper, iodine, manganese, vitamins A, D, E, C, Bi, B2. Be, B 3f pantothenic acid 
and folic acid. Other essential micronutrients may also be added. Thus for example a parenteral nutrition 
solution might typically contain alanine, arginine, aspartic acid, cysteine and/or cystine, glutamic acid, 
glycine, histidine, isoleucine, leucine, lysine, L-methionine, phenylalanine, proline, serine, threonine, trypto- 

50 phan, tyrosine, valine, dextrose, sodium, potassium, calcium, chloride and magnesium and might have 
added thereto, before administration, further minerals, e.g. sources for phosphate, copper, iron, manganese, 
zinc, fluoride, and iodide. Such a parenteral nutrition solution can be made up for example from Vamin 
Glucose and Ped-EI (both available from KabiVitrum Ltd. of Uxbridge, United Kingdom). 

Solutions for short term intravenous fluid and nutrition support around the times of surgical or other 
procedures which may temporarily prevent oral nutrition typically include glucose in some form of 
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physiologically acceptable saline or buffer solution. 

Neither th short or long term types of parenteral nutrition solution contain essential fatty acids even 
though where the patient is receiving only parenteral alimentation essential fatty acid deficiency may 
develop rapidly for at least three reasons: (1) no essential fatty acids are being taken in orally, (2) the 
parenteral solutions tend to block mobilization of lipids from body stores, so reducing the ability to make 
use of the body's own content of essential fatty acids, and (3) the high glucose intake rn particular tends to 
inhibit 6-desaturation of the essential fatty acids linoleic acid and alpha-linolenic acid. 6-desaturation within 
the body is required if these essential fatty acids are to exert their full nutritional effects. 

As mentioned above, essential fatty acids must normally be administered in the form of lipid emulsions, 
usually containing linoleic acid with or without alpha-linolenic acid. Some specialist emulsions, especially for 
use in paediatrics, may also contain 6-desaturated fatty acids such as the n-6 essential fatty acid gamma- 
linolenic acid and the n-3 essential fatty acid eicosapentaenoic acid. Such emulsions are not free of side 
effects and there is particular concern about their effects on the lungs of premature infants. Typical 
essential fatty acid emulsions for parenteral nutrition are for example the Intralipid products of KabiVitrum 
Ltd. 

As mentioned above, conjoint administration of lithium salts and of polyunsaturated fatty acids has been 
proposed for the treatment of disorders believed to be associated with prostaglandin imbalance and in EP- 
A-234733 orally administrable capsules containing lithium gammalinolenate and/or lithium eicosapen- 
taenoate for use in the treatment of Alzheimer's disease are proposed. There has however been no 
suggestion that any particular benefit in terms either of drug delivery or of therapeutic efficacy might arise 
from the use of lithium-polyunsaturated fatty acid salts and indeed there has been no suggestion that 
administration of such salts may have any therapeutic effect beyond that expected for conjoint administra- 
tion of a lithium salt and of a polyunsaturated fatty acid. Furthermore, as discussed below, the major benefit 
of such use is not achieved on oral administration unless the salts are administered ner which delays 
release until after the stomach is passed. 

We have now found that the lithium salts of polyunsaturated fatty acids have surprisingly beneficial 
physicochemical properties which make them particularly suitable compounds for use in the administration 
of lithium in lithium therapy or for the administration of polyunsaturated fatty acids in polyunsaturated fatty 
acid therapy. 

In particular we have found that, while most physiologically tolerable lithium salts are not readily lipid 
soluble and most polyunsaturated fatty acids are not readily water-soluble, lithium salts of polyunsaturated 
fatty acids surprisingly are crystalline. solids at ambient temperature which are highly soluble in both water 
and alcohol. Consequently these- properties particularly facilitate preparation of pharmaceutical and other 
compositions using the salts and the salts may be used to promote lithium and/or polyunsaturated fatty acid 
uptake following administration, especially where movement of lithium and/or polyunsaturated fatty acid 
from an aqueous phase to a lipid phase or vice versa may be desirable. Thus, for example, the lithium salts 
conventionally used in lithium therapy (which, as mentioned above, are not readily lipid soluble) may have 
difficulty entering primarily lipid environments so presenting problems where such entry (e.g. penetration 
into cells, into the skin or across the blood-brain barrier) is desirable, whereas entry of lithium into such lipid 
environments will be facilitated for lithium salts of the polyunsaturated fatty acids. 

Equally, the relatively poor water solubility of the conventionally administered polyunsaturated fatty 
acids presents problems when attempting to ensure an even distribution of the fatty acid through both the 
intravascular and extravascular compartments of the extracellular fluid or when attempting to administer 
polyunsaturated fatty acids enterally (especially in patients with lipid malabsorption) or parenteral^, and 
particular intravenously, or when administering polyunsaturated fatty acids, topically in a cosmetically 
acceptable aqueous base, and these problems may be reduced by administering the acid as its water- 
soluble lithium salt. 

Thus viewed from one aspect the invention provides a pharmaceutical composition comprising a lithium 
salt of a Cia-22 polyunsaturated fatty acid having at least two unsaturated carbon-carbon bonds (said salt 
being referred to hereinafter as a Li(Cia- 2 2 PUFA) salt) together with at least one physiologically acceptabl 
excipient or carrier material, with the proviso that where said composition is in a solid form adapted for oral 
administration into the stomach in the treatment of Alzheimer's disease said lithium salt therein is provided 
with a gastric juice resistant release delaying coating. Preferred compositions include compositions for 
combatting enveloped viruses and diseases associated therewith and for combatting conditions responsive 
to lithium and/or Ct a -22 PUFA therapy. 

Viewed from a further aspect the invention also provides the use of a Li(Cia-22PUFA) for the 
manufacture of a therapeutic agent for the treatment of conditions responsive to lithium and/or Cia-2 2 PUFA 
therapy with the proviso that where the agent is to be in a solid form adapted for oral administration into the 



stomach in the treatment of Alzheimer's disease the LKC18-22PUFA) salt therein is provided with a gastric . 
juice resistant release delaying coating. The conditions in the treatment of which the therapeutic agent may 
be used thus include the various conditions mentioned herein as being ones for which lithium and/or C18-22 
PUFA therapy has been suggested. Particularly preferably however the therapeutic agent may be used in 

5 parenteral nutrition or in the treatment of conditions selected from: essential fatty acid deficiency and 
conditions associated therewith; inflammatory and immunological disorders (including rheumatoid arthritis, 
osteoarthritis, atopic dermatitis and other forms of dermatitis, psoriasis, Crohn's disease and ulcerative 
colitis); psychiatric disorders (including manic-depressive psychosis, schizophrenia and alcoholism); dis- 
orders associated with smooth muscle spasm (including asthma, ulcerative colitis and dysmenorrhoea); 

ro diabetes and the renal, neurological retinal and cardiovascular complications of diabetes; cancers (including 
breast, prostatic and other cancers); and cardiovascular disorders (including elevated blood pressure, 
elevated blood levels of triglycerides, of total cholesterol or of LDL cholesterol, and thrombotic disorders). 

Li(Cta-22PUFA)s may also advantageously be used to inhibit transfer of enveloped viruses both 
between surfaces outside the body and between cells within the body and thus viewed from a still further 

75 aspect the invention also provides a disinfectant composition, for example for surface cleansing, e.g. 
cleansing of inanimate surfaces prone to viral contamination, comprising a LKC18-22PUFA) together with at 
least one carrier material, and optionally together with a further biocidai agent, e.g. a virucide or a 
bactericide. 

Viewed from a yet still further aspect the invention also provides a method of treatment of the human or 

20 animal body to combat conditions responsive to lithium and/or Cia-22 PUFA therapy, said method 
comprising administering to said body an effective amount of a Li(Ci8-22PUFA), with the proviso that where 
the U(Ci8-22PUFA) salt is administered orally into the stomach for the treatment of Alzheimer's disease it 
is provided with a gastric juice resistant coating. 

When administered orally into the stomach, due to the pH of the stomach contents, Li(Cia-22PUFA) 

25 salts are liable to dissociate so reducing the effect of the lithium and PUFA entities of enhancing each 
other's transferability across aqueous/lipid phase boundaries and thus for oral administration according to 
the invention the Li(Ci 8-22 PUFA) salt is most preferably presented in a manner adapted to minimize 
dissociation in the stomach, e.g. by provision with an enteric, i.e. gastric juice resistant coating or casing or 
by administration by tube, e.g. as a solution, directly into the intestines. Suitable enteric coated composi- 

30 tions thus include capsules or tablets provided with an enteric coating of an acrylate (such as the enteric 
Eudragit coating materials produced by Rohm GMbH), cellulose acetate phthaiate or other appropriate 
material which serves to delay active substance release until the composition reaches the intestines. 

Lithium therapy has hitherto been performed under a constraint arising from the toxicity of lithium. 
However where the therapy requires transfer of lithium into or through a lipid phase, e.g. through cell walls 

35 or across the blood-brain barrier, using Li(Cis-22PUFA)s it may be possible to deliver lithium ions to 
particular sites at concentrations previously attainable only at unacceptably toxic lithium dosages. 

Thus, for example, in antiviral therapy as the C18-22 PUFA)s are themselves known to possess virucidal 
activities, the C18-22 PUFA counterion not only will serve to target the virucidal lithium ions on lipid-rich 
environments thus enabling localized build up of lithium ions at concentrations otherwise achievable only at 

40 unacceptably toxic lithium dosage levels but it will also contribute to the overall virucidal efficacy of the 
composition. 

The Li(Cia-22 PUFA) in the compositions of the invention is preferably the salt of an acid which has 2 - 
6 carbon-carbon double bonds and suitable U(Ci8-22 PUFA)s include the lithium salts of linoleic acid, 
alpha-linolenic acid, gamma-linolenic acid, dihomo-gamma-linolenic acid, arachidonic acid, adrenic acid, 

45 22:5n-6, 18:4n-3, 20:4n-3, eicosapentaenoic acid, 22:5n-3, docosahexaenoic (22:6n-3) acid, and mixtures of 
two or more such salts. Lithium salts of n-3 and n-6 C18-22 PUFA)s, especially 6-desaturated PUFA)s are 
particularly preferred and where the pharmaceutical compositions of the invention are for use as nutritional 
compositions or as nutritional supplements, it is preferred that they contain at least one lithium salt of a 
C18-22 PUFA in the n-3 series (e.g. 18:3n-3 (alpha linolenic acid), 18:4 n-3, 20:4 n-3, 20:5n-3, 22:5 n-3 and 

50 22:6n-3) and at least one lithium salt of a C18-22 PUFA in the n-6 series (e.g. 18:2 n-6 (linolenic acid). 
18:3n-6 (gamma-linolenic acid), 20:3n-6 (dihomogamma-linolenic acid), 20:4n-6 (arachidonic acid), 22:4n-6 
(adrenic acid) and 22:5n-6). Lithium gamma-linolenate, which is a white solid at ambient temperature and is 
soluble in water and in alcohol in amounts in excess of 3g/100ml is especially preferred. 

To optimize the targeting of the lithium ions onto lipid-rich sites, the compositions of the invention 

55 intended for use in lithium therapy preferably contain no further lithium salts than the U(Cia-22 PUFA); 
there may however* be conditions in the treatment of which it is desirable to present lithium both as a lipid 
soluble salt and as a primarily water-solubi salt. 

The nature of the carrier material or excipient in the compositions of the invention will of course depend 



4 



0 289 204 



on the end use to which the composition is to be put. 

The compositions of the invention may conveniently comprise the Li(Ci 8 - 22 PUFA) incorporated into a 
solid, liquid or aqueous carrier medium and the pharmaceutical compositions may be in forms suitable for 
topical, enteral, oral, rectal, vaginal, or parenteral (e.g. intravenous, subcutaneous, intramuscular or in- 
travascular) administration to the human or animal body. The compositions, methods and uses of the 
present invention are however especially suited to the oral, parenteral and topical and especially oral and 
intravenous, administration of Li(Ci 8 - 2 2PUFA) salts. The pharmaceutical and disinfectant compositions are 
particularly suited respectively for oral or parenteral administration or for the topical treatment of inanimate 
surfaces or materials, such as kitchen, bathroom, toilet or surgery surfaces or surgical or dental equipment. 

For the treatment of inanimate surfaces, the disinfectant compositions of the invention particularly 
preferably have as a carrier a substrate web impregnated with the Li(Ci 8 - 2 2 PUFA). Thus, the disinfectant 
compositions of the Invention may for example comprise a liquid or powder disinfectant base incorporating 
the Li(Ci 8 -22 PUFA), optionally together with further biocidal, e.g. virucidal, and/or lipophilic components, 
optionally carried by a web substrate. The pharmaceutical compositions of the invention may also if desired 
be incorporated into a web substrate. Thus a pharmaceutical composition may advantageously comprise a 
dressing with impregnated therein a Li(C, 3 - 2 2 PUFA) salt Such dressings may be used for application to 
skin lesions with or without occlusion. 

Where the composition of the invention comprises a web substrate, such as for example a cellulosic 
tissue or a woven or non-woven absorbent web, the substrate may be wet or dry according to the desired 
end use. 

For external topical application to human or animal tissue, or for anal or vaginal application, the 
compositions of the present invention will generally be in the form of gels, creams, ointments, sprays, 
soaps, lotions, shampoo, emulsions or douches, or other cosmetic or skin or hair care formulations, and the 
compositions may particularly suitably contain as a carrier a further lipophilic component, e.g. a lipid or a 
lipid solvent, to enhance the lipid targetting property of the composition. The Li(Ci8-22PUFA) salts are likely 
to prove particularly valuable for application to the skin because of the rich lipid content of the skin and the 
need for agents acting on the skin to move easily from lipid to aqueous phases and vice versa. These water 
soluble Li(Ci 8 - 22 PUFA) salts thus enable essential fatty acids to be delivered to the skin in compositions 
which are particularly cosmetically acceptable and do not feel unduly greasy or oily. 

As the optional further lipophilic component for the compositions of the invention, particular mention 
may be made of the polyunsaturated fatty alcohols, especially the alcohol analogues of the Ci 8 - 22 PUFA)s. 
These alcohols are especially preferred as carriers in the compositions of the invention, not only because of 
the solubility within them of the Li(Ci 8 - 22 PUFA)s but also because they themselves are powerful anti-viral 
agents. 

Other suitable lipophilic components include free polyunsaturated fatty acids (e.g. C18-22 PUFA)s) or 
other derivatives thereof, such as esters (e.g. C, -< alkyl esters such as ethyl esters), amides and glycerides 
(e.g. mono-, di-and tri-glycerides). Particularly suitable as triglycerides are those derived from evening 
primrose oil, an oil containing gamma-linolenic acid and linoleic acid. Other vegetable oils which may be 
used as the source for suitable Ct 8 -2 2 PUFA)s or their derivatives include cotton seed, soybean, peanut, 
corn, saffiower. sunflower seed, poppy seed, linseed, perilla, blackcurrant seed and borage seed oils. Fish 
oils may also be used. 

For oral or rectal administration, the pharmaceutical compositions of the invention may be formulated 
using conventional pharmaceutical carriers and excipients, e.g. in the form of tablets, coated tablets, syrups, 
suppositories, capsules, powders, suspensions, emulsions, sprays, etc. As discussed above, since the Li- 
(Ct 8 -22PUFA) salts may dissociate at the normal pH of the stomach contents (but not at the pH of intestinal 
contents or of other body fluids), oral administration forms will particularly preferably have the Li- 
(Ci 8 -2 2 PUFA) provided with an enteric coating to delay release of the Li(Ci 8 -2 2 PUFA) until it has passed 
through the stomach. Thus enteric coated capsules or tablets are especially preferred. Solutions or 
suspensions for administration by enteral tube or for rectal administration are also preferred. 

For injection, the pharmaceutical compositions of the invention are preferably formulated as sterile 
solutions, emulsions or suspensions, e.g. in water for injections, or in solutions in a lipid or lipid solvent, 
again preferably also including further lipophilic and/or virucidal components. To enhance further the 
targeting of the compositions onto lipid-rich zones of the body, the U(Ci 8 -22 PUFA) salts may optionally 
have a carrier in liposome, artificial chylomicron or micelle form. 

The pharmaceutical compositions of the invention in parenterally administrable form may be used with 
particular advantag in parenteral alimentation. Thus parenterally administered Li(Ci 8 -2 2 PUFA)s may be 
used as a means of supplying the essential fatty acids in parenteral alimentation or to prevent or treat 
essential fatty acid deficiency. Accordingly pharmac uticai compositions according to the invention may be 



adminstered to patients receiving total parenteral nutrition for short or long periods either as a source of 
essential fatty acids or as complete nutrition compositions. As discussed above, the essential fatty acids, 
which are essential nutrients, can at present only be administered in the form of lipid emulsions which are 
not always convenient or satisfactory. Th lithium salts of the ssentiai fatty acids, such as lithium linoieate, 

s lithium gamma-linolenate. lithium etcosapentaenoate, etc, can however be readily administered in aqueous 
solutions. They could be incorporated into aqueous solutions for parenteral nutrition at the time of 
manufacture or, aJternatively, could be made up into sterile vials to be added to intravenous fluids at the 
time of setting up intravenous infusions. Consequently, in one particularly preferred embodiment, th * 
pharmaceutical composition of the invention is in the form of a parenteral nutrition composition 

70 comprising at least one lithium salt of a n-3 C18-22 polyunsaturated fatty acid and at least one lithium salt 
of a n-6 C18-22 polyunsaturated fatty acid, preferably a composition comprising in aqueous solution said U- 
{C18-22 PUFA) salts and at least one further nutritional component selected from: vitamins, essential 
minerals and caJorie sources. 

It is usually stated that about 1% of daily kilocalorie intake should be in the form of essential fatty acids, 

T5 though in special circumstances as much as 5% might be needed. An adult, resting in bed, and requiring a 
daily intake of 2000 kilocalories might therefore need 20 to 100 kilocalories in the form of essential fatty 
acids. Since lipids provide about 9kcal/g, the essential fatty acid requirement could be fulfilled by 2-1 1g per 
day of lithium salts of essential fatty acids providing a daily intake in the region of 50 to 250mg of lithium. 
The daily intake of lithium in someone receiving 1500 mg of lithium carbonate orally per day for the 

20 treatment of manic depression is 270mg and so in most situations there should be a wide margin of safety 
in the daily lithium dose when essential fatty acids are given parenterally as lithium salts. Since lithium has 
been shown to stimulate the production of white blood cells, especially in situations where their levels are 
depressed by radiation or chemotherapy for malignant tumours, the administration of Li(Cia-22 PUFA) salts 
in this way could have other desirable effects. 

25 The compositions of the invention, in sterile solution suspension or emulsion form, may also if desired 
be used for wound irrigation, e.g. during surgery where there is a risk of transfer of viral infection. 

In the case of compositions for the treatment of inanimate surfaces, after application the compositions 
according to the invention may be removed or they may be left, e.g. as a prophylactic coating. Thus for 
example compositions according to the invention may be applied to condoms or other sexual devices and 

30 viewed from another aspect the invention provides sexual appliances, such as barrier contraceptives, e.g. 
condoms, film and spray contraceptives, provided with a coating of or impregnated with a virucidal 
composition according to the invention, whereby to reduce the risk of sexual transmission of viral infection. 
In such cases, the carrier for the Li(Cia-22 PUFA) is particularly suitably a cream, gel, oil or emulsion. 

Viewed from a yet further aspect, the present invention provides a process for the preparation of a 

35 composition according to the invention, said process comprising obtaining a Li(Ci 3-22 PUFA) salt and 
subsequently incorporating said salt into at least one sterile excipient or carrier material, preferably 
including a C18-22 polyunsaturated fatty alcohol, or an ester, amide or glyceride of a Cia-22 polyunsat- 
urated fatty acid. 

Besides their utility in conventional lithium and Ct a -22 PUFA therapies, the compositions of the present 
40 invention are generally suitable for use in combatting or inactivating lipid-enveloped viruses, such as for 
example herpetic, pox and wart viruses and other viruses producing pathological effects on the skin, and 
especially, sexually transmittable viruses, including viruses transmitting acquired immune deficiency syn- 
drome. 

Thus, viewed from a further aspect, the invention provides a method of combatting transfer of lipid- 
45 enveloped viruses comprising the surface application of, or the therapeutic or prophylactic treatment of a 
human or animal body with, a U(Ci 8 -22 PUFA), preferably by application of a virucidal composition 
according to the invention or a sexual appliance according to the present invention. In one particularly 
preferred embodiment, the method of the invention is a method of inhibiting the transmission of sexually 
transmitted diseases associated with lipid-enveloped viruses, said method comprising applying a composi- 
50 tion or appliance according to the invention to inanimate or external body surfaces susceptible to contact 
. with body fluids. 

Viewed from a yet further aspect, the invention also provides the use of a Li(Cia-22 PUFA) for the 
manufacture of a therapeutic or prophylactic agent or device for use in a method of combatting lipid- 
enveloped viruses, and especially a method of inhibiting transmission of such viruses between humans or 
55 animals or between ceils in the human or animal body. 

The concentration of the Li(Cia-22 PUFA) in the compositions of the invention will of course depend 
upon the physical nature of the composition as well as on its desired end use. However, for compositions 
for application or administration to the human body the concentration may conveniently be such that each 
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day or. on each application or administration the body receives 1 mg to 100 g of the Li(Ci 8 - 2 2 PUFA), 
preferably 100 mg to 10 g, most preferably 200 mg to 1 g. 

In the case of orally or parenteral^ administrate compositions, the compositions are preferably 
administered at a daily or one-off dosage of the Li(C, 8 -22 PUFA) of 1 to 100,000 mg, especially 1-50000 
mg, preferably 100-10000 mg, conveniently in dosage units of 50/100, 250, 500 or 1000 mg. For topical 
administration, Li(C t8 - 2 2 PUFA) concentrations by weight of 0.001 to 50%, for example from 0.01 to 30%. 
preferably 0.1 to 5%, may be appropriate. 

As mentioned above lithium has long been known to have various therapeutic effects in the treatment of 
certain diseases and ailments. Nonetheless lithium treatment has often been accompanied by a number of 
side effects related to dosage and degree of accumulation and medical texts have advised that lithium 
should be administered under close medical supervision. It was thus with surprise that we found that 
significantly depressed lithium plasma levels, relative to those of healthy subjects, are associated with a 
number of ailments and diseases, in other words that lithium appears to be an essential trace element. 

Thus in healthy subjects lithium plasma levels may generally be in excess of 0.04 mM/l, whereas in 
subjects suffering from atopic eczema or seborrheic dermatitis mean plasma levels of below 0.025 mM/l are 
found. Alcoholics, patients with psoriasis, candidiasis, pityriasis and other fungai skin infections and 
sufferers from combination skin similarly exhibit depressed lithium plasma levels. (Combination skin is a 
troublesome and unsightly complaint manifested by excessive greasiness in certain skin areas, such as the 
forehead and the nose, and excessive dryness in other skin areas, such as the sides of the face). 

In our copending British Patent Application No. 8719988, filed 25 August 1987 whose disclosures are 
incorporated herein by reference, lithium containing nutritional supplements for combatting conditions 
associated with essential chemical deficiency are described. For such supplements, which for the purposes 
of the claims of the present application are regarded as pharmaceutical compositions, it will be highly 
advantageous to incorporate the lithium in the form of its salt with a C18-22 polyunsaturated fatty acid, 
especially where the supplement is in the form of a topically administrate composition, e.g. a cream, gel or 
ointment, a parenterally administrable composition, e.g. an aqueous solution, or an orally administrabl 
composition, e.g. tablets or capsules and, particularly, orally administrable compositions in which the lithium 
salt is provided with gastric juice resistant release delaying coating. Thus in one preferred embodiment of 
the invention the pharmaceutical composition of the invention takes the form of a nutritional supplement. 

Such nutritional supplements, which most preferably are sterile, may be in a form adapted for enteral, 
parenteral or topical administration, but most preferably will be in a form adapted for oral ingestion. Liquid 
preparations made with sterile or deionized water are particularly preferred. However, in another preferred 
embodiment the nutritional supplement may take the form of dietary supplement, such as a foodstuff. The 
nutritional supplement may alternatively be in a conventional pharmaceutical dosage form adapted for 
administration to the gastrointestinal tract. 

In this regard, forms such as tablets, coated tablets, capsules, powders, drops, suspensions, solutions, 
syrups and suppositories deserve particular mention. Nevertheless as lithium nutritional supplementation 
may be achieved by parenteral or topical administration, for example by injection or by topical application 
(e.g. of an ointment, lotion, cream, paste or gel or the like), or by transdermal iontophoretic delivery, the 
nutritional supplement may be in the form of a composition adapted for one of these administration modes. 

Where the nutritional supplement is prepared in a conventional pharmaceutical dosage form it may of 
course also contain conventional pharmaceutical carriers or excipients. 

For oral administration, the nutritional supplement may conveniently take the form of a foodstuff, for 
example a food or drink mix, into which a Li(Ct 8 -22 PUFA) salt is incorporated. The nutritional supplement 
may particularly suitably be in the form of a so-called "complete" foodstuff, analogous to those which are 
prepared to serve as the major or sole source of nutrition for example for people wishing to loose weight, 
for post-operative patients, for elderly patients, for convalescents, or for individuals with specific dietary 
needs (e.g. patients with diabetes, coeliac disease or cystic fibrosis). For most people however a lithium 
supplemented foodstuff will preferably be of a type that is ingested daily in similar quantities, and for this 
reason the supplement will particularly conveniently comprise the Li(Ci 8 - 22 PUFA) salt and a cereal or 
legume foodstuffs base. In an especially preferred embodiment, the nutritional supplement may be in the 
form of a breakfast cereal. In a preferred alternative, however, the nutritional supplement may take the form 
of a lithium-containing multi-vitamin/multi-mineral preparation, for example in the form of tablets, capsules, 
or drops, especially enteric coated tablets or capsules. In this regard, compositions are especially preferred 
which contain the Li(Cia- 22 PUFA) salt together with sources of one, some or all of the vitamins and the 
other essential elements, for example selected from vitamins A, B tl B 2 , B 3 , B 6 , B12, C. D and E and 
calcium, copper, zinc, manganese and iron. In another embodiment the Li(Ci 8 - 2 2 PUFA) salt may be 
incorporated into an enteral alimentation solution. The nutritional supplement may however contain the Li- 



(Ci8-22 PUFA) salt as the sole active ingredient. 

For topical administration, the nutritional supplement will again preferably be in a form adapted for 
regular application in substantially similar quantities and thus the U(Cia-22 PUFA) salt may particularly 
conveniently be incorporated within cosmetics, such as facia! creams and ointments and the like. 

5 The lithium content in the nutritional supplement will be selected according to the nature of the 
supplement and its administration route but in general will be within the rang 1 ppb to 30% by weight of 
lithium, preferably 1 ppm to 20% lithium, especially preferably 0.001 to 10% lithium and particularly 
preferably up to 1% lithium. Obviously, where th nutritional suppl ment is in the form of a complete 
foodstuff, the lithium content will be towards the lower ends of the ranges specified above, for example it 

10 may conveniently be in the range 1 ppb to 10 ppm, preferably 10 ppb to 1 ppm. Thus, for example in 
complete foods which might be administered in a dose of 500g/day, a lithium content of 5mg might be 
contemplated. More particularly, the daily dosage will generally be such that the adult body receives from 1 
microgram to 50 mg, preferably 1 to 10 mg, of lithium per day, and it will preferably be such as to maintain 
the lithium plasma level above 0.04 rnM/l. 

is In one particularly preferred embodiment therefore the pharmaceutical composition of the invention 
takes the form of a nutritional supplement comprising a foodstuffs base with included therein, preferably 
provided with a gastric juice resistant release delaying coating, a Li(Ci8-22 PUFA) in a concentration such 
that said supplement contains from 1 ppb to 1% by weight of lithium. Nutritional supplements prepared 
from sterilized or deionized base materials would be particularly preferred. 

20 In another preferred embodiment the nutritional supplement comprises a sterile composition containing 
a U(Ct8-22 PUFA) salt, preferably provide with a gastric juice resistant release delaying coating, together 
with four or more, preferably eight or more, vitamins or minerals, for example essential vitamins or minerals 
selected from the group consisting of vitamins A, Bt, Ek, B3. Bs, B12, C, D and E and physiologically 
tolerable calcium, copper, zinc, manganese and iron compounds. 

25 Such nutritional supplements may be used to combat a wide range of conditions associated with 
essential chemical deficiency, in particular conditions which appear to be associated with immune system 
malfunction and especially conditions such as combination skin, atopic eczema, psoriasis, seborrheic 
dermatitis, candidiasis, pityriasis, skin fungal infections and conditions associated with alcoholism, and the 
uses and methods of the invention are deemed to relate to the treatment of such conditions as well as the 

30 conditions mentioned earlier herein. 

The compositions of the invention may of course contain further ingredients, such as for example 
conventional pharmaceutical or topical disinfectant formulation aids, e.g. emulsifiers, extenders, flavours, 
colouring agents, surfactants, pH adjusting agents, ointment bases, geling agents, propellants, stabilizers 
and the like. The compositions may also contain other physiologically active agents. 

35 The present invention will now be illustrated further by the following non-limiting Examples in which ail 
percentages, ratios and parts are by weight unless otherwise specified: 

Example 1 

40 

Orally administrate capsules 

"» 

45 Appropriately sized hard or soft gelatin capsules are each filled with 250, 500 or 1000 mg of lithium 
gamma-linolenate and optionally are provided with an enteric coating. 

Alternatively, lithium eicosapentaenoate, lithium arachidonate, or lithium dihomo-gamma-linolenate'may 
be used in place of the lithium gamma-linolenate or a combination of two or more of these four lithium salts 
may be used. 



Example 2 



55 
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Orally administrate capsules 



Appropriately sized hard or soft gelatin capsules are each filled with 100 mg of lithium eicosapen- 
5 taenoate and 400 mg of gamma-Iinolenyl alcohol and optionally are provided with an enteric coating. 

Example 3 

70 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium arachidonate and 

75 250 mg of dihomo-gamma-linolenyl alcohol and optionally are provided with an enteric coating. 

«. 

Example 4 

20 

Orally administrable capsules 



Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium eicosapen- 
25 taenoate. 50 mg of lithium arachidonate and 400 mg of gamma-Iinolenyl alcohol and optionally are provided 
with an enteric coating. 



Example 5 

30 

Orally administrable capsules 



35 Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium gamma-linolenate, 
50 mg of eicosapentaenyl alcohol and 100 mg of dihomo-gamma linolenic acid and optionally are provided 
with an enteric coating. 



40 Example 6 



Orally administrable capsules 

45 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium arachidonate, 50 
mg of docosahexaenyl alcohol (22:6n-3) and 220 mg of evening primrose oil-derived triglycerides and 
optionally provided with an enteric coating. 

50 

Example 7 



Parenterally administrable solutions 

55 

A solution is prepared by dissolving 5g of lithium gamma-linolenate, alone or with 5g of lithium 
arachidonate, lithium eicosapen taenoate, or lithium docosahexaenoate, in 500ml of saline or glucose 



solution for intravenous administration. The Li(Ci 8 -22PUFA) salt(s) may be conveniently prepared in glass 
vials each containing 5g of the salt which can then be dissolved in sterile water and added to the 
intravenous solution. Compositions containing the same lithium salt(s) can be prepared for intramuscular or 
subcutaneous injection. 



Example 8 



'0 Solutions for enteral or rectal administration 



A solution is prepared by dissolving 5g of lithium gamma-linolenate (or another Li(Cia-22 PUFA) or a 
combination of Li(Cia-22PUFA)s) in 100ml of an enteral or rectal administration solution. 

15 

Example 9 



20 Parenterally administrate emulsions 



An emulsion is prepared by emulsifying one volume of an oil phase comprising 5 g of lithium 
eicosapentaenoate and 5 g of lithium gamma-linolenate dissolved in 100 g of corn oil with ten volumes of 
25 an aqueous phase comprising a 1% lecithin and 2% glycerol aqueous solution. 



Example 10 

30 

Parenterally administrate emulsions 



An emulsion is prepared by emulsifying one volume of an oil phase comprising 10 g of lithium dihomo- 
35 gamma-linolenate and 5 g of eicosapentaenyl alcohol dissolved in 100 g of corn oil with seven volumes of 
an aqueous phase comprising a 1 .5% lecithin and 2% glycerol aqueous solution. 

The eicosapentaenyl alcohol may if desired be replaced by gamma-linolenyl alcohol or any of the other 
alcohol analogues of the Cia-22 PUFA)s. Similarly other li(Ct 8 -22 PUFA) salts may be used in place of 
lithium dihomo-gamma-linolenate. 

40 

Example 11 



45 Orally administrable tablets 



Tablets are prepared in a conventional manner from lithium gamma-linolenate, arachidonate, eicosapen- 
taenoate or any other Li(Cia-22 PUFA) admixed with a physiologically acceptable tabletting aid. The 
50 mixture is compressed to yield tablets each containing 500 mg of the lithium salt. These tablets may then if 
desired be provided with a gastric juice resistant enteric coating: 



Example 12 

55 
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Cosmetic composition 



Cosmetic compositions, e.g. creams, lotions or the like, may be prepared by mixing into a conventional 
cosmetic composition sufficient lithium gamma-linolenate and lithium eicosapentaenoate to produce a 
composition containing containing 3% lithium gamma-linolenate and 1 % lithium eicosapentaenoate. Where 
the composition contains no aqueous, alcoholic or lipid solvents, the lithium salts are preferably used in 
finely divided form. 



Example 13 



Skin and hair care compositions 



Skin and hair care compositions, such as lotions, creams or shampoos, may be prepared by mixing into 
a conventional skin or hair care composition sufficient lithium gamma-linolenate and lithium eicosapen- 
taenoate to yield a composition containing 5% lithium gamma-linolenate and 3% lithium eicosapentaenoate. 

Example 14 



Surface disinfecting composition 

A surface disinfecting composition is prepared by disolving in 100 g of 70% ethanol 1 g of lithium 
gamma-linolenate and 1 g of eicosapentaenyl alcohol. This composition may be absorbed into cellulosic 
tissues which may then be packed in air-and liquid-tight plastics-lined foil or paper sachets. 

Example 15 



Surface disinfecting composition 



A surface disinfecting composition is prepared by emulsifying a mixture of 0.5% lithium arachidonate in 
water. The composition may be absorbed into tissues as described in Example 14. 

Example 16 



Surface disinfecting composition 



A surface disinfecting composition is prepared by emulsifying one volume of an oil phase comprising 1 
g of lithium dihomo-gamma-linolenic acid, 1 g of arachidonyl alcohol and 15 g of corn oil with ten volumes 
of an aqueous phase comprising a 2.5% lecithin and 2% glycerol aqueous solution. 



Example Y7 



Surface disinfecting compositions 



10 



35 



40 



A surface disinfecting composition is prepared by dissolving 5 parts of lithium gamma-linolenate and 5 
parts of lithium arachidonate in 90 parts of water. 

Example 18 

Surface disinfecting compositions 



A surface disinfecting composition is prepared by dissolving 2 parts of lithium eicosapentaenoate and 5 
;s parts of gamma-linolenyl alcohol in 93 parts of water or of 70% ethanol. 

Example 19 

20 

Foodstuffs Composition 

A breakfast cereal, for use as a nutritional supplement, contains the following ingredients in each 30 g 
25 serving: 

Vitamin A 4000 iU 

Vitamin Bi 1 mg 

Vitamin B2 1mg 

Vitamin C 50mg 
30 Vitamin D 400 iU 

Calcium carbonate 5mg 

Lithium eicosapentaenoate 20mg 

Rolled oats ad30 g 



Example 20 

Multi-Vitamin/Mineral Tablet 



Multi-vitamin/mineral tablets for daily ingestion each contain the following ingredients: 

Vitamin A 4000 ill 

Vitamin B1 1.5 mg 
45 Vitamin B 2 1 mg 

Vitamin B6 1 mg 

Vitamin B 3 2 mg 

Vitamin C 40 mg 

Vitamin D 400 ill 
so Vitamin E 4 mg 

Calcium carbonate 5 mg 

Lithium gammalinolenate 50 mg 

Iron (II) carbonate 10 mg 

Manganese sulphate 1 mg 
55 Nicotinamide 1 5 mg 

Tableting base ad450 mg 
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The tablet components are mixed and compressed to form biconvex tablets which are then coated in a 
conventional manner. If desired the lithium gamma-linolenate may be precoated with a gastric juice resistant 
release delaying coating (e.g. a Eudragit coating) or it may be incorporated into a matrix of such a coating 
material, ground to a powder and then incorporated into the multi-vitamin/mineral tablet. 

5 

Example 21_ 



w Cosmetic Composition 



A night cleansing composition is formed by mixing three parts by weight of lithium gamma-linolenate 
with ninety seven parts by weight of a cosmetic night cleansing cream base. 

rs 

Example 22 



20 Body Lotion 



A body lotion is formed by mixing 3 parts by weight of lithium gammalinolenate with 96 parts by weight 
of a body lotion base. 

25 

Example 23 



30 Face Cream 



A day face cream is formed by mixing 4 parts by weight of lithium gammalinolenate with 96 parts by 
weight of a face cream base. 

35 

Example 24 



40 Complete Foodstuff 



A complete foodstuff, particularly suited for administration to geriatric or convalescent subjects at a 
daily dosage of about 500 g/day, is prepared by admixing 70mg of lithium gammalinolenate together with 
45 500g of a complete foodstuffs composition containing all other major essential nutrients. 



Example 25 

50 

Parenteral Nutrition Solution 



A solution for parenteral nutrition is prepared by dissolving 1g of lithium linoleate in 500ml of an 
55 aqueous parenteral nutrition solution. The aqueous nutritiion solution used may for example be Vamin N or 
Vamin Glucose, optionally admixed about 13:1 by volume with Ped-EI. 



Example 26 



Parenteral Nutrition Solution 



A solution is prepared analogously to Example 25 but incorporating 1g of lithium linoleate and 0.3g of 
lithium aipha-linolenate in place of the 1g of lithium linoleate. 

;o 

Example 27 



Parenteral Nutrition Solution 



A solution is prepared analogously to Example 25 but incorporating 1g of lithium linoleate, 0.3g of 
lithium aipha-linolenate, 0.3g of lithium gamma-linolenate and 0.3g of lithium eicosapentaenoate in place of 
the 1g of lithium linoleate. 

20 

Example 28 



25 Injection solutions fo r addition to parenteral nutrition fluids 



Solutions are prepared containing: 

(a) lithium linoleate 1g 

30 ethanol/0.9% saline (50/50 by volume) 10 ml 

(b) lithium linoleate ig 
lithium alpha-linolenate 0.3g 
ethanol/0.9% saline (50/50 by volume) 10ml 

(c) lithium linoleate 1g 
35 lithium alpha-linolenate 0.3g 

lithium gamma-linolenate 0.3g 

lithium eicosapentaenoate 0.3g 

ethanol/0.9% saline (50/50 by volume) 10mi 

These solutions are each filled into vials under aseptic conditions and sealed therein. The contents of 
40 such vials may be added to 100mi or 500ml or other sizes of bottles of aqueous fluids for parenteral 

nutrition which do not already contain essential fatty acids. 

In this Example, in place of the Li(Cia-22 PUFA) salts specified other lithium salts may instead be used, 

for example salts of n-6 PUFA)s such as lithium dihomogamma-linolenate, lithium arachidonate, lithium 

adrenate and lithium docosapentaenoate(22:5n-6) and salts of the n-3 PUFA)s such as lithium stearidonate, 
45 lithium 20:4n-3, lithium docosapentaenoate (22:5n-3) and lithium docosahexaenoate (22:6n-3). 

Example 29 

50 

Parenteral solutions 



5g of lithium gamma-linolenate or lithium eicosapentaenoate (or another Li(Ci8-22 PUFA salt) is 
55 dissolved in 500 ml of physiological saline containing 5% glucose and the solution is filled into bottles, 
flasks or bags under aseptic conditions. Such containers may then be used for parenteral administration, 
e.g. by infusion, of the Li(Cis-22 PUFA). 
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Example 30 
Injection solutions 



3g of lithium gamma-linolenate (or another Li(C, a -22 PUFA) salt is dissolved in 10ml of an ethanol/0.9% 
saline (50/50 by volume) mixture. The solution is filled into a vial under sterile conditions. The solution may 
be used for administration of the Li(Ci 8 -2 2 PUFA) salt in the treatment of disease. 

Example 31 
Solubility 

The change in lithium and PUFA solubilities conferred by formation of the Li(Ci 8 -22 PUFA) salts is 
illustrated by the following experiments. 

(A) Equimolar amounts of lithium gamma-linolenate (500mg) and lithium chloride <128.4mg) were 
dissolved in 50 ml distilled water. Each 50ml water contained 11.4mg lithium. Each aqueous solution was 
then shaken with 250ml of chloroform/methanol (Z'1 by volume). The chioroform/methanol fraction was then 
separated off and evaporated to dryness under a stream of nitrogen. The mass of dry extract from the 
chloroform/methanol phase was weighed and its lithium content determined by flame photometry. The 
lithium content of the aqueous phase was also measured by flame photometry. 

(B) 1g of pure gamma-linolenic acid was dissolved in 10 ml of chloroform/methanol (2/1 by volume). 
The resulting solution was then thoroughly shaken with 50 ml distilled water. The chloroform/methanol 
phase was then separated off and evaporated to dryness in a stream of nitrogen and the mass of dry 
extract was weighed. 

. The experiments were repeated five times and the ranges of results obtained are. shown in the following 
tables: 

Table I ... 

Percentage of total lithium in: 
Aqueous phase Chloroform/methanol phase 
Lithium chloride 95-91% 1-5% 

L i th i urn 

gammalinolenate 11-17% 83-89% 



Table II 

Percentage of total fatty acid/ 
fatty acid salt* in: 

Aqueous phase Chloroform/methanol phase 

Gamma-linolenic acid 2-9% 91-98% 
Lithium . 

gammalinolenate 11-17% 83-89% 



(*taken as equivalent to the percentage of lithium) 



These results clearly show that lithium in the form of the gamma-linolenate salt and gamma-linolenic 
acid as the lithium salt move readily between the aqueous and the lipophilic phases whereas lithium as the 
chloride salt and gamma-linolenic acid as the free acid do not 

5 ? 
Claims 

1. A pharmaceutical composition comprising a lithium salt of a Cia-22 polyunsaturated fatty acid having * 
at least two unsaturated carbon-carbon bonds together with at least one physiologically acceptable excipient 

to or carrier material, with the proviso that where said composition is in a solid form adapted for oral 
administration into the stomach in the treatment of Alzheimer's disease said lithium salt therein is provided 
with a gastric juice resistant release delaying coating. 

2. A composition as claimed in claim 1 adapted for oral administration and wherein said lithium salt is 
provided with a gastric juice resistant release delaying coating, 

js 3. A composition as claimed in claim 1 in a form adapted for topical administration. 

4. A composition as claimed in claim 1 in a form adapted for parenteral administration. 

5. A composition as claimed in any one of claims 1 to 4 comprising said lithium salt in solution, 
suspension or emulsion in a physiologially acceptable sterile liquid. 

6. A composition as claimed in claim 5 being a parenteral nutrition composition comprising at least one 
20 lithium salt of a n-3 C18-22 polyunsaturated fatty acid and at least one lithium salt of a n-6 C18-22 

polyunsaturated fatty acid. 

7. A composition as claimed in either one of claims 5 and 6 being a parenteral nutrition solution 
comprising in aqueous solution said lithium salt or salts and at least one further nutritional component 
selected from : vitamins, essential minerals and calorie sources. 

25 8. A composition as claimed in any one of claims 1 to 5 in the form of a nutritional supplement. 

9. A composition as claimed in claim 8 comprising a foodstuffs base with said lithium salt included 
therein in a concentration such that the lithium content of said composition is from 1 ppb to 1 % by weight 

10. A composition as claimed in claim 8 comprising said lithium salt together with four or more vitamins 
or minerals selected from the group consisting of vitamins A, Bt, B2, B3, Be, B12, C, D and E and 

30 physiologically tolerable calcium, copper, zinc, manganese and iron compounds. 

11. A composition as claimed in any one of claims 1 to 10 in dosage unit form containing 50-1000 mg 
of said lithium salt per dosage unit. 

12. A disinfectant composition comprising a lithium salt of a C18-22 polyunsaturated fatty acid together 
with at least one carrier material. 

35 13. A composition as claimed in claim 12 further comprising at least one other biocidal agent. 

14. A composition as claimed in any one of claims 1 to 13 containing from 0.1 to 5% by weight of said 
lithium salt. 

15. A composition as claimed in any one of claims 1, 3, 5 and 11 to 14 comprising as a said carrier 
material a web substrate whereinto said lithium salt is impregnated. 

40 16. A composition as claimed in any one of claims 1 to 15 comprising at least one lithium salt selected 
from the salts of lithium with linoleic acid, aipha-linolenic acid, gamma-linolenic acid, dihomo-gamma- 
linolenic acid, arachidonic acid, adrenic acid, 22:5n-6, 18:4n-3, 20:4n-3, eicosapentaenoic acid, 22:5n-3. and 
docosahexaenoic (22:6n-3) acid. 

17. A composition as claimed in any one of claims 1 to 5 and 8 to 16 comprising a lipid or lipid solvent 
45 carrier material. 

18. A composition as claimed in claim 17 wherein said lipid or lipid solvent comprises a Cis-22 
polyunsaturated fatty alcohol or acid, or an ester, amide or glyceride thereof. f 

19. Use of a lithium salt of a C18-22 polyunsaturated fatty acid for the manufacture of a therapeutic 
agent for use in the treatment of conditions responsive to lithium and/or Ct8-22 polyunsaturated fatty acid 

so therapy, with the proviso that where the agent is to be in a solid form adapted for oral administration into 
the stomach in the treatment of Alzheimer's disease said lithium salt therein is provided with a gastric juice 
resistant release delaying coating. 

20. Use as claimed in claim 19 for the manufacture of a therapeutic agent for use in parenteral nutrition 
or in the treatment of a condition selected from: essential fatty acid deficiency and conditions associated 

55 therewith; inflammatory and immunological disorders; psychiatric disorders; disorders associated with 
smooth muscle spasm; diabetes and complications associated therewith; cancers; alcoholism; combination 
skin; and cardiovascular disorders. 
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21. A method of combatting transfer of lipid-enveloped viruses comprising the surface application of a 
disinfectant composition as claimed in any one of claims 12 to 18. 

22. A method as claimed in claim 21 for inhibiting transmission of sexually transmited diseases which 
method comprises applying a composition as claimed in any one of claims 12 to 18 to inanimate or external 
body surfaces susceptible to contact with body fluids. 

23. A sexual appliance provided with a coating of or impregnated with a composition comprising a 
lithium salt of a C, 8 - 22 polyunsaturated fatty acid together with at least one physiologically acceptable 
excipient or carrier material. 

24. An appliance as claimed in claim 23 being a barrier contraceptive. 

25. Use of a lithium salt of a C, 8 - 22 polyunsaturated fatty acid for the manufacture of a therapeutic or 
prophylactic agent or device for use in a method of combatting lipid-enveloped viruses. 

26. Use as claimed in claim 25 for the manufacture of a therapeutic or prophylactic agent or device for 
use in a method of inhibiting transmission of lipid-enveloped viruses between humans or animals or 
between cells in a human or animal body. 

27. A process for the preparation of a composition as claimed in any one of claims 1 to 18 said 
process compnsing obtaining a lithium salt of a C, 8 - 22 polyunsaturated fatty acid and subsequently 
incorporating said salt into at least one sterile excipient or carrier material 
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Des ription 

Th present invention relates to pharmaceutical, nutritional and disinfectant compositions, in particular to 
such compositions containing lithium salts of polyunsaturated fatty acids, to the use of such lithium salts in the 
preparation of pharmaceutical compositions and to therapeutic treatments of the human or non-human body 
with such lithium salts. 

The oral and parenteral administration of lithium salts, in particular salts such as lithium carbonate, has 
found widespread use in the treatment of manicdepressive psychosis. Oral administration of lithium salts con- 
jointly with polyunsaturated fatty acids such as dihomo-gamma-iinol enic acid, gamma-iinolenic acid and linoleic 
add has also been suggested for use in tie treatment of Alzheimer's disease and inflammation and smooth 
muscle spasm arising from imbalances in the body's prostaglandin levels as described'for example in EP-A- 
234733 (Scotia Pharmaceuticals Limited) and US-A-4386077 (Efamol Limited) respectively. Lithium salts have 
also been used successfully for the topical treatment of viral infections such as genital herpes. This is described 
lor example in EP-A-01 33312 (Scotia Pharmaceuticals Limited). 

Lithium salt therapy has also been used in or proposed for the treatment of several other conditions, such 
as for example alcoholism, various dementias, aggression, schizophrenia, unipolar depression, skin disorders 
(including contact dermatitis, atopic dermaffiis, seborrhoeic dermatitis, psoriasis and acne), immunological dis- 
orders, asthma, multiple sclerosis, rheumatoid arthritis, Crohn's disease, ulcerative colitis, and irritable bowel 
syndrome. 

Polyunsaturated fatty acids are also known to possess physiological activities, including virucidal activities, 
and have been used in or proposed for the treatment of conditions such as for example atopic disorders (includ- 
ing eczema, asthma and allergic rhinitis), disorders associated with atopy, (including Crohn's disease, ulcera- 
tive colitis, otitis media and nephrotic syndrome), benign diseases of the breast and prostate glands, 
premenstrual breast disease (cyclical mastalgia), breast, prostatic or other cancers, diabetes and the compli- 
cations of diabetes (including nephropathy, neuropathy, retinopathy and microvascular and macrovascular car- 
diovascular complications), alcoholism and the complications of alcoholism, psychiatric disorders including 
schizophrenia, depression and tardive dyskinesia, conditions associated with elevated blood cholesterol and/or 
triglyceride levels, with elevated blood pressure, with an increased risk of development of thrombotic disorders, 
with an increased risk of development of coronary heart diseases, with ulcers in the stomach, duodenum or 
any other part of the gastrointestinal tract, with reflux oesophagitis or irritable bowel syndrome, and with 
rheumatoid arthritis, osteoarthritis or other diseases associated with inflammation, damage to connective tissue 
or disordered immune function such as Sjogren's syndrome, Raynaud's syndrome, systemic lupus 
erythematosus, polyarteritis nodosa, primary biliary cirrhosis, and multiple sclerosis, and diseases of the kid- 
neys including acute and chronic glomerulonephritis, nephrotic syndrome, diabetic nephropathy. Polyunsatu- 
rated fatty acids are also used in enteral and parenteral alimentation, e.g. of patients who are to be or have 
been subjected to surgery. In parenteral alimentation or nutrition however it has not proved to be simple to for- 
mulate a single parenterally administrate composition capable of meeting the patient's entire nutritional 
requirements as although the majority of essential nutrients, e.g. vitamins, minerals and calorie sources, may 
be formulated in aqueous solution the essential fatty acids, due to their lipid nature, can not 

The difficulties associated with the preparation and administration of homogeneous single phase parenteral 
nutrition solutions have thus been such that the essential fatty acids have commonly been omitted from such 
solutions. Consequently where parenteral nutrition has had to be performed over a period so prolonged that 
omission of the essential fatty acids could not be tolerated it has been necessary to administer the essential 
fatty acids separately, as lipid emulsions, and in practice problems have been encountered and dangers (e.g. 
of fat embolism) have been foreseen with such parenteral administration of lipid emulsions, especially to infants. 

Thus, solutions for long term parenteral nutrition typically contain ingredients such as essential amino 
adds, proteins, glucose and/or other carbohydrates, sodium, potassium, calcium, magnesium, chloride, ace- 
tate, phosphate, zinc, copper, iodine, manganese, vitamins A, D, E, C, B 1f B* B* B3, pantothenic acid and folic 
add. Other essential micronutrients may also be added. Thus for example a parenteral nutrition solution might 
typically contain alanine, arginine, aspartic add, cysteine and/or cystine, glutamic acid, glydne, histidine, iso- 
leucine, leucine, lysine, L-methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine, 
dextrose, sodium, potassium, calcium, chloride and magnesium and might have added thereto, before admins 
station, further minerals, e.g. sources for phosphate, copper, iron, manganese, zinc, fluoride, and iodide. Such 
a parenteral nutrition solution can be made up for example from Vamin Glucos and Ped-B (both available 
from KabMtrum Ltd. of Uxbridg , United kingdom). 

Solutions for short term intravenous fluid and nutrition support around the times of surgical or other pro- 
cedures which may temporarily prevent oral nutrition typically indude glucose in some form of physiologically 
acceptabl saline or buffer solution. 
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Neither the short or long teim types of parenteral nutrition sdution contain essential acids even though 
where the patient is receiving only par nteral alimentation essential fatty acid deficiency may develop rapidly 
for at least thre reasons :(1) no essential fatly acids are being taken in orally. (2) the parenteral solutions tend 
to block mobilization of lipids from body stores, so reducing th ability to make use of the body's own content 
of essential fatty acids, and (3) the high glucose intake in particular tends to Inhibit Wesaturation of the essen- 
tial fatty adds linoleic acid and alpha-linolenic acid. Wesaturation within the body is required if these essential 
fatty acids are to exert their full nutritional effects. 

As mentioned above, essential fatty acids must normally be administered in the form of lipid emulsions, 
usually containing linoleic acid with or without alpluHinolenic acid. Some specialist emulsions, especially for 
use in paediatrics, may also contain Wesaturated fatty acids such as the n-6 essential fatty acid gammajino- 
lenic acid and the n-3 essential fatty acid elcosapentaenolc acid. Such emulsions are not free of side effects 
and there is particular concern about their effects on the lungs of premature Infants. Typical essential fatty acid 
emulsions for parenteral nutrition are for example the Intralipid products of KabMtrum Ltd. 

As mentioned above, conjoint administration of lithium salts and of polyunsaturated fatty acids has been 
proposed for the treatment of disorders believed to be associated with prostaglandin imbalance and in EP-A- 
234733 orally administrate capsules containing lithium gammalinolenate and/orlithium eicosapentaenoatefor 
use in the treatment of Alzheimer's disease are proposed. There has however been no suggestion ttet any 
particular benefit in terms either of drug delivery or of therapeutic efficacy might arise from the use of Itthium- 
polyunsaturated fatty acid salts and indeed there has been no suggestion that administration of such salts may 
have any therapeutic effect beyond that expected for conjoint administration of a lithium salt and of a polyun- 
saturated fatty acid. Furthermore, as discussed below, the major benefit of such use is not achieved on oral 
administration unless the salts are administered in a manner which delays release until after the stomach Is 



D3SS6Q 

We have now found that the lithium salts of polyunsaturated fatty acids have surprisingly beneficial physi- 
cochemical properties which make them particularly suitable compounds for use in the administration of lithium 
in lithium therapy orfor the administration of polyunsaturated fatty acids in polyunsaturated fatty acid therapy. 

In particularwe have found that, while most physiologically tolerable lithium salts are not readily lipid soluble 
and most polyunsaturated fatty acids are not readOy water-soluble, lithium salts of polyunsaturated fatty acids 
surprisingly are crystalline solids at ambient temperature which are highly soluble in both water and alcohol. 
Consequently these properties particularly facilitate preparation of pharmaceutical and other compositions 
using the salts and the salts may be used to promote lithium and/or polyunsaturated fatty acid uptake following 
administration, especially where movement of lithium and/or polyunsaturated fatty acid from an aqueous phase 
to a lipid phase or vice versa may be desirable. Thus, forexample.thelithjumsalte conventionally used tnlrmiiw 
therapy (which, as mentioned above, are not readily lipid soluble) may have difficulty entering primarily lipid 
environments so presenting problems where such entry (e.g. Penetration into cells, into the skin or across the 
blood-brain barrier) Is desirable, whereas entry of lithium into such lipid environments will be facilitated for 
lithium salts of the polyunsaturated fatty acids. 

Equally, the relatively poor water solubility of the conventionally administered polyunsaturated fatty acids 
presents problems when attempting to ensure an even distribution of the fatty acid through both the intravas- 
cular and extravascular compartments of the extracellular fluid or when attempting to administer polyunsato- 
rated fatty acids enterally (especially in patients with lipid malabsorption) or parenterally. and particular 
intravenously, or when administering polyunsaturated fatty acids, topically in a cosmetically acceptable 
aqueous base, and these problems may be reduced by administering the acid as its water-soluble lithium! salt 

Thus viewed from one aspect the Invention provides a pharmaceutical composition compnsing a lithium 
salt of a CiMi polyunsaturated fatty acid having atleast too unsaturated carbon-carbon bonds (said salt being 
referred to hereinafter as a LKC^ PUFA) salt) togetherwith at leastone phystotogically acceptable excipient 
or carrier material, with the proviso that where said composition is in a solid form adapted for oral administration 
Into the stomach in the treatment of Atzheimei's disease said lithium salt therein Is provided with a gastncjulce 
resistant release delaying coating. Preferred compositions Include compositions for combatting enveloped vir- 
uses and diseases associated therewith and for combatting conditions responsive to lithium and/or diwzPUFA 

ther v!ewed from a further aspect the Invention also provides the use of a U(C 1 ^. 22 PUFA) for the manufacture 
of a therapeutic ag ntforth treatment of conditions responsive to limiumanaYorCta^UFAtoerapyvrfttitne 
proviso that where the ag ntis to be in a solid form adapted for oral administration Into th stomachinth freat- 
ment of Alzheimer's disease the LifCW'UFA) salt therein is provided with a gastric juice resistant release 
delaying coating. Th conditions in the treatm nt of which the therapeutic agentmay be used thus include the 
various conditions mentioned herein as being ones for which lithium and/or C 18 ^PUFA therapy has been 
sugg sted. Particularly preferably however the therapeutic agent may b used in parenteral nutrition or in the 
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treatment of conditions selected from : essential fatty acid deficiency and conditions associated therewith ; 
inflammatory and immunological disorders (including rheumatoid arthritis, osteoarthritis, atopic dermatitis and 
otherforms of dermatitis, psoriasis, Crohn's disease and ulcerative colitis) ; psychiatric disorders (including ma- 
nic-depressive psychosis, schizophrenia and alcoholism) ; disorders associated with smooth muscle spasm 
(including asthma, ulcerative colitis and dysmenorrhoea) ; diabetes and the renal, neurological retinal and car- 
diovascular complications of diabetes ; cancers (including breast, prostatic and other cancers) ; and cardiovas- 
cular disorders (including elevated Wood pressure, elevated blood levels of triglycerides, of total cholesterol or 
of LDL cholesterol, and thrombotic disorders). 

Li(C 19 .22PUFA)s may also advantageously be used to inhibit transfer of enveloped viruses both between 
surfaces outside the body and between cells within the body and thus viewed from a still further aspect the 
invention also provides a disinfectant composition, for example for surface cleansing, e.g. cleansing of inani- 
mate surfaces prone to viral contamination, comprising a LKC^PUFA) together with at least one carrier ma- 
terial, and optionally together with a further biocidal agent, e.g. a virucide or a bactericide. 

Viewed from a yet still further aspect the Invention also provides a method of treatment of the human or 
animal body to combat conditions responsive to lithium and/or Cs-aPUFA therapy, said.method comprising 
administering to said body an effective amount of a LKda-aPUFA), with the proviso that where the U(C ia . 2 2PU- 
FA) salt is administered orally Into the stomach for the treatment of Alzheimer's disease it is provided with a 
gastric juice resistant coating. 

When administered orally into the stomach, due to the pH of the stomach contents, LKCm-aPUFA) sans 
are liable to dissociate so reducing the effect of the lithium andPUFA entities of enhancing each other's trans- 
ferability across aqueousflipid phase boundaries and thus for oral administration according to the invention the 
Li(C 1ft -22PUFA) salt is most preferably presented in a manner adapted to minimize dissociation in the stomach, 
e g. by provision with an enteric, i.e. gastric juice resistant, coating or casing or by administration by tube, e.g. 
as a solution, directly into the intestines. Suitable enteric coated compositions thus include capsules or tablets 
provided with an enteric coating of an acrylate (such as the enteric Eudragit coating materials produced by 
R6hm GmbH), cellulose acetate phthalate or other appropriate material which serves to delay active substance 
release until the composition reaches the intestines. 

Lithium therapy has hitherto been performed under a constraint arising from the toxicity of lithium. However 
where the therapy requires transfer of lithium into or through a lipid phase, e.g. through cell walls or across the 
blood-brain barrier, using U(CWUFA)s It may be possible to deliver lithium ions to particular sites at con- 
centrations previously attainable only at unacceptably toxic lithium dosages. 

Thus, for example, in antiviral therapy as the C^PUFAs are themselves known to possess virucidal 
activities, the C^ziPUFA counterlon not only will serve to target the virucidal lithium ions on liptd-rich environ- 
ments thus enabling localized build up of lithium Ions at concentrations otherwise achievable only at unaccept- 
ably toxic lithium dosage levels but It wOl also contribute to the overall virucidal efficacy of the composition. 

The Li(C 18 _22PUFA) in the compositions of the invention is preferably the salt of an acid which has 2-6 car- 
bon-carbon double bonds and suitable LXC^PUFA^ include the lithium salts of Bnoleic acid, alpha-linolenic 
acid, gamma-linolenic acid, dihomc-gamma-linolenic acid, arachidonic acid, adrenic acid, 22 : 5n-6, 1 8 : 4n-3, 
20 • 4n-3 eicosapentaenoic acid, 22 : 5n-3, docosahexaenoic (22 : 6n-3) acid, and mixtures of two or more 
such salts. Lithium salts of n-3 and n-6 Cw-aPUFAs, especially 6-desaturated PUFAs are particularly preferred 
and where the pharmaceutical compositions of the invention are for use as nutritional compositions or as nut- 
ritional supplements, it is preferred that they contain at least one lithium salt of a C,«PUFA In the n-3 senes 
(e.g. 18 : 3n-3 (alpha linolenic acid), 18 : 4 n-3, 20 : 4 n-3, 20 : 5n-3, 22 : 5 n-3 and 22 : 6n-3) and at least one 
lithium salt of a C^PUFA in the r*6 series (e.g. 18 : 2 n-6 (linolenic acid), 18 : 3n-6 (gamma-iinolenic acid). 
20 : 3n-6 (dihomogammalinolenic acid). 20 : 4n-8 (arachidonic acid), 22 : 4n-6 (adrenic acid) and 22 : 5n-6). 
Lithium gamma-linolenate, which is a white solid at ambient temperature and is soluble in water and in alcohol 
in amounts in excess of3g/100 ml is especially preferred. . . 

To optimise the targetting of the lithium ions onto lipid-rich sites, the compositions of the invention intended 
foruseln lithium therapypreferably contain nofurfterlimium salte man me U(C,^PUFA) ;mere may however 
be conditions in the treatment of which It is desirable to present lithium both as a lipid soluble salt and as a 
primarily watersoluble salt 

The nature of the carrier material or excipient in the compositions of the invention will of course depend 
on the end us to which the composition is to be put 

The compositions of the invention may conveniently comprise the LKC^PUFA) incorporated into a solid, 
liquid or aqueous carrier medium and the pharmaceutical compositions may b In forms suitabl for topical, 
enteral, oral, rectal, vaginal, or parenteral (e.g. Intravenous, subcutaneous, intramuscular or intravascular) 
administration to the human or animal body. The compositions, methods and uses of the present invention are 
however especially su ited to the oral, parenteral and topical and especially oral and intravenous, administration 
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of U(C 18 ^PUFA1 salts. The pharmaceutical and disinfectant compositions are particularly suited respectively 
for oral or parenteral administration or for the topical treatment of inanimate surfaces or matenals, such as 
kitchen, bathroom, toflet or surgery surfaces or surgical or dental equipment 

Forth treatment of inanimate surfaces, th disinfectant compositions of the invention particularly prefer- 
ably have as a carrier a substrate web Impregnated with the U(C 1W2 PUFA). Thus, the disinfectant ( compo- 
sitions of the invention may for example comprise a liquid or rjowderdisirtfectantbaseincorporatngmeUlC,^ 
PUFA) optionally togetherwith further biocidal. e.g. virucidal, and/or lipophOic components, optionally earned 
by a web substrate. The pharmaceutical compositions of the invention may also if desired be Incorporated into 
a web substrate. Thus a pharmaceutical composition may advantageously comprise a dressing with impreg- 
nated therein a LKCe^PUFA) salt Such dressings may be used for application to skin lesions with or without 

^ Where the composition of the invention comprises a web substrate, such as for example a celiulosic tissue 
or a woven or non-woven absorbent web. the substrate may be wet or dry according to the desired end use. 

For external topical application to human or animal tissue, or for anal or vaginal application, me compo- 
sitions of the present invention wfll generally be in the form of gels, creams, ointments, sprays, soaps, lotions, 
shampoo, emulsions ordouches. or other cosmetic or skin or hair care fom ^^'^* e ^^ n n ^ 
particularly suitably contain as a carrier a further lipophilic component e.g. a lipid or a lipid solvent to enhance 
the lipid targetting property of the composition. The LKC^PUFA) salts are likely to prove particularly valuable 
for application to the skin because of the rich lipid content of the skin and the need for agente _ acting on i the 
skintomoveeasDyfromlipidtoaqueous phases and vice versa. These ^ u ^ ub,e U < C j,^ FA >^^ 
enable essential fatty acids to be delivered to the skin in compositions which are parbcularty cosmetically 
acceptable and do not feel unduly greasy or oily. 

As the optional former lipophilic component for the compositions of the invention, particular mention may 
be made of the polyunsaturated fatty alcohols, especially the alcohol analogues of foe PUFAs. These 
alcohols are especially preferred as camera in the compositions of the invention, not only because of the sol- 
ubHity within them of the LKC^PUFAJs but also because they themselves are powerful anti-viral 

Other suitable lipophilic components include free polyunsaturated fatty acids (e.g. dwzPUFAs) or other 
derivatives thereof, such as esters (e.g. C„ alkyl esters such as ethyl esters), amides and glycendes (e.g. 
mono-, d- and triglycerides). Particularly suitable as triglycerides are those derived from evening pnmrose oa, 
an oil containing gamma-linolenic acid and linoleks acid. Other vegetable oils which may be used as the source 
for suitable C 1W2 PUFAs or their derivatives include cotton seed, soybean, peanut com. safflower, sunflower 
seed, poppy seed, linseed, perilla. blackcurrant seed and borage seed oils. Fish ofls may also be used. 

FoVoralorrectal administration, the pham^uticalcomiwsittonsoffoeinventton may befonrailated using 
conventional pharmaceutical carriers and excipients. e.g. in the form of tablets, coated tablets, syrups.sup- 
positories. capsules, powders, suspensions, emulsions, sprays, etc. As discussed above, since the U(C^ 
-PUFA) salts may dissociate at the normal pH of the stomach contents (but not at the pH of intestinal contents 
or of other body fluids), oral administration forms will particularly preferably have the Li(C 1M2 PUFA) provided 
with an enteric coating to delay release of the LKCWUFA) until it has passed through the •stomach^ 
enteric coated capsules or tablets are especially preferred. Solutions or suspensions for administration by 
enteral tube or for rectal administration are also preferred. 

For injection, the pharmaceutical compositions of the invention are preferably formulated as stenle solu- 
tions, emulsions or suspensions, e.g. in water for injections, or in solutions ta ia W«W**«*^V£ 
erably also including further lipophilic and/or virucidal components. To enhance farther the targeting of the 
compositions onto lipid-rich zones of the body, the LKCmzPUFA) salts may optionally have a earner in lipo- 
some, artificial chylomicron or micelle form. 

The pharmaceutical compositions of the invention in parenteral^ administrate form may be used with par- 
ticular advantage in parenteral alimentation. Thus parenterally administered U(C 18 -22PUFA)s may be used as 
a means of supplying the essential fatty acids in parenteral alimentation or to prevent or treat essentia Ifetty 
acid deficiency. Accordingly pharmaceutical compositions according to the Invention ™y ^ ad^nstered to 
patients receiving total parenteral nutrition for short or long periods either as a source of essential fet^crfs 
or as complete nutrition compositions. As discussed above, the essential fatty acids, which are essential nut 
rients. can at present only be administered in the form of lipid emulsions which are not always convenient or 
satisfactory. The lithium salts of the essential fatty acids, such as lithium lindeate. ^.um gammajnol nate 
limiumefcx«apenteenoate.^ 

Derated into aqueous solutions for parenteral nutrition at the time of manufacture or. alternatively, could be 
made up into sterile vials tab added to intrav nous fluids at the time of setting up Intrav nous mfosions. Con- 
sequently, in on particularly preferred embodiment the pharmaceutical composition of the invention is in foe 
form of a parenteral nutrition composition comprising at least one lithium salt of a n-3 C-a polyunsaturated 
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fatty acid and at I ast one lithium salt of a n-6 polyunsaturated fatty acid, preferably a composition com- 
prising In aqueous solution said Li(C 1fr _22PUFA) salts and at least on further nutritional component selected 
from : vitamins, essential minerals and calori sources. 

It is usually stated that about 1% of daily kilocalorie intake should be in the form of essential fatty acids, 

5 though in special circumstances as much as 5% might be needed. An adult, resting in bed, and requiring a 
daily intake of 2000 kOocalories might therefore need 20 to 100 kilocalories in the form of essential fatty acids. 
Since lipids provide about 9 kcal/g, the essential fatty acid requirement could be fulfilled by 2-1 1 g per day of 
lithium salts of essential fatty acids providing a daily intake in the region of 50 to 250 mg of lithium. The daily 
intake of lithium in someone receiving 1500 mg of lithium carbonate orally per day for the treatment of manic 

10 depression is 270 mg and so in most situations there should be a wide margin of safety in the daily lithium dose 
when essential fatty acids are given parenterally as lithium salts. Since lithium has been shown to stimulate 
the production of white blood cells, especially in situations where their levels are depressed by radiation or 
chemotherapy for malignant tumours, the administration of U(C 16 _22pUFA) salts in tills way could have other 
desirable effects. 

is The compositions of the Invention, in sterile solution suspension or emulsion form, may also If desired be 
used for wound irrigation, e.g. during surgery where there is a risk of transfer of viral infection. 

In the case of compositions for the treatment of inanimate surfaces, after application the compositions 
according to the invention may be removed or they may be left, e.g. as a prophylactic coating. Thus for example 
compositions according to the invention may be applied to condoms or other sexual devices and viewed from 

20 another aspect the invention provides sexual appliances, such as barrier contraceptives, e.g. condoms, film 
and spray contraceptives, provided with a coating of or impregnated with a virucidal composition according to 
the invention, whereby to reduce the risk of sexual transmission of viral infection. In such cases, the carrier for 
the Li(C 1& .22 PUFA) is particularly suitably a cream, gel, oil or emulsion. 

Viewed from a yet further aspect, the present invention provides a process for the preparation of a compo- 

25 sition according to the Invention, said process comprising obtaining a Li(C ia -22PUFA) salt and subsequently 
incorporating said salt into at least one sterile excipient or carrier material, preferably including a C ia -22 polyun- 
saturated fatty alcohol, or an ester, amide or glyceride of a Cis-22 polyunsaturated fatty add. 

Besides their utility in conventional lithium and Ci^PUFA therapies, the compositions of the present 
invention are generally suitable for use in combatting or inactivating lipid-enveioped viruses, such as for 

30 example herpetic, pox and wart viruses and other viruses producing pathological effects on the skin, and espe- 
cially sexually transmittable viruses, including viruses transmitting acquired immune deficiency syndrome. 

Thus, viewed from a further aspect, the invention provides a method of combatting transfer of lipid-enve- 
ioped viruses comprising the surface application of, or the therapeutic or prophylactic treatment of a human or 
animal body with, a LKCu^PUFA), preferably by application of a virucidal composition according to the inven- 

35 tion or a sexual appliance according to the present invention. In one particularly preferred embodiment, the 
method of the invention is a method of inhibiting the transmission of sexually transmitted diseases associated 
with lipid-enveloped viruses, said method comprising applying a composition or appliance according to the 
invention to inanimate or external body surfaces susceptible to contact with body fluids. 

Viewed from a yet further aspect, the invention also provides the use of a U(C 18 -22PUFA) for the manufao- 

40 ture of a therapeutic or prophylactic agent or device for use in a method of combatting lipid-enveloped viruses, 
and especially a method of inhibiting transmission of such viruses between humans or animals or between cells 
in the human or animal body. 

The concentration of the Li(C 1M2 PUFA) in the compositions of the invention will of course depend upon 
the physical nature of the composition as well as on its desired end use. However, for compositions for appli- 
es cation or administration to the human body the concentration may conveniently be such that each day or on 
each application or administration the body receives 1 mg to 100 g of the UfCtra PUFA), preferably 1 00 mg 
to 10 g, most preferably 200 mg to 1 g. 

In the case of orally or parenteraBy administrable compositions, the compositions are preferably adminis- 
tered at a daily or one-off dosage of the LKCu^gPUFA) of 1 to 100,000 mg, especially 1-50000 mg, preferably 

so 1 00-1 0000 mg, conveniently in dosage units of 50, 1 00, 250, 500 or 1 000 mg. For topical administration, Li(C 1& _ 
22PUFA) concentrations by weight of 0.001 to 50%, for example from 0.01 to 30%, preferably 0.1 to 5%, may 
be appropriate. 

As mentioned above lithium has long been known to hav various therapeutic effects in the freatm nt of 
certain diseases and ailments. Nonetheless lithium treatment has often been accompanied by a number of side 
55 ffects related to dosage and degree of accumulation and medical texts have advised that lithium should b 
administered under close medical supervision. It was thus with surprise that we found that significantly 
depressed lithium plasma levels, relative to those of healthy subjects, are associated with a number of ailments 
and diseases, in other words that lithium appears to be an essential trace element 
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Thusinhealthysubj cts lithium plasma levels may generally be In excess of 0.04 mW^hereas in subjects 
suffering torn 5c eczema or seborrheic dermatitis mean plasma levels of below 0.025 I are found 
SolL paS with psoriasis, candidiasis, pityriasis and other fungal skin infections and suHerers ; tram 
ccmbinSn sldn similariy exhibit depressed lithium plasma levels. (Combination skm is a^bl^ome «nd 
ShtJy complaint rnanLted by excessive greasiness in certain skin areas such as th forehead and the 
nose and excessive dryness in other skin areas, such as the sides of the face). ' 

hour copending BritishPatent Application Na8719988.ffled25Aug U st1987whosed B dosuresareincor- 
porlnSr^nce, lithiumSntaining nutritional suppiements for combatting conditions associated 
w^sseSrche^oaTdeficiency are described. For such supplements, which for the purposes of the daims 

P^reteSiuKefo^ 
S,eformofatopi«aiyadminis^^ 

c^po^tion e g an aqueous solution, or an orally administrable composition. e.g. tablets or capsules and. 
P^an* orafly admmistrable compositions in which the fithium salt is provided with 
release delaying coating. Thus in one preferred embodiment of the Invention the pharmaceutical composibon 
of the invention takes the form of a nutritional supplement , , M , . - „„,„„, 

Such nutritional supplements, which most preferably are sterile, may be h . form adapted for enteral^ 
parenteral or topical administration, but most preferably will be in aform adapted for oral ingestion. ^Pre- 
parations made wrtn sterae or deionized water are particularty preferred. However, ,n 
dimentthe nutritional supplement may take the form of dietary supplement, such 

supplement may alternatively be in a conventional pharmaceutical dosage form adapted for administration to 

* e ?raS Il rSnffomi such as tablets, coated tablets, capsules, powders, drops, suspensions, solutions, 
syrups and suppositories deserve particular mention. Nevertheless as lithium nutf tional ^^0" "^ 
beachieved by parenteral or topical administration, for example by injection or by topical application <ag. of 
a^S.oX.^m.p^ 

plement may be in the form of a composition adapted for one of these administration modes. 

Where the nutritional supplement is prepared in a conventional pharmaceutical dosage form It may of 
course also contain conventional pharmaceutical carriers or exdpiente. 

For oral administration, the nutritional supplement may convemenrjy rate the fonn of -I"***." 
example afood or drink mix. into which a LKC^ PUFA) salt is Incorporated. The ' "f^^^^ 
particularly suitably be in the form of a soiled ■complete' foodat^.anatogous to those whk* are prepared 
to^eJmema/ororsolesourcecfnumtionforexampleforpeoplewishin^ 
patients, for elderly patients, for convalescents, or for individuals with specrfic d,et*y ^ 
dfebete*,coer.acdise^ 
eraUybeofatypematisingestedda-^ 

conveniently Uprise the Ckc^PUFA) salt a"da<«realor.egumefo^base..nan^P^.y^er. 
red embodiment, the nutritional supplementmay be in ^^^^^f-^^t^T' 
hoover, the nutritional supplement may take the form of alimiunH»ntolningmultiv.tam,n/mult^ 
Son for example In the form of tablets, capsules, or drops, especiafly enterte coated tablete or capsules. In 
STegar^ 

of one.someorall of the vitamins and the other essential elements, for ^^f^^T^^^' 
B* B» Be. B«. C. D and E and calcium, copper, zinc, manganese and iron. In another embodiment, the U(C^2 
PUFA)salt may be Incorporated into an enteral alimentation solution. The nutrittonalsupplemert may however 
contain the U(C«2PUFA) salt as the sole active ingredient ^.wm-H-**! tor Mooter 

For topical administration, the nutritional supplement will again preferably be m a form adapted for regular 
application in substantially similar quantities and thus the LifC^PUFA) salt may particularly conveniently be 
ineoroorated within cosmetics, such as facial creams and ointments and the like. 

^SunZnS^ 
and Hs administration reute but in general will be within the ™9e1 PPbto30%byweight^ 
1 ppm to 20% lithium, especially preferably 0.001 to 10% lithium ^^^JT^^^SS^ 
Obviously, where the nutritional supplement is in the form of a complete foodstuff the Irtruum content wD I be 
towards L lower nds f the ranges specifi d above, for example It may 

to 10 ppm preferably 1 0 ppb to 1 ppm. Thus, for example in complete foods which m.ght be administered ,n a 
?ose of 500 ^day, a Othl content of 5 mg might be contemplated. More pamodariy. the daily dosage w,H 
generally be Lch that th adult body receives from 1 microgram to 50 mg preferably 1 to 10 mg, of lithmm 
oer day. and it will prefrably be such as to maintain th lithium plasma level above 0.04 mNI/l. 

In one particularty preferred mbodimentth refore the pharmaceutical composition of the invention takes 
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the form of a nutritional supplement comprising a foodstuffs base with Included therein, preferably provided with 
a gastric juice resistant release delaying coating, a U(C lft _22PUFA) in a concentration such that said supplement 
contains from 1 ppb to 1% by weight of lithium. Nutritional supplements pr pared from sterilized or deionized 
bas materials would b particularly preferred. 

s In another preferred embodiment the nutritional supplement comprises a sterile composition containing a 
Li(Cis-22 PUFA) salt, preferably provide with a gastric juice resistant release delaying coating, together with 
four or more, preferably eight or more, vitamins or minerals, for example essential vitamins or minerals selected 
from the group consisting of vitamins A, B 1( B* B3, B 6 . B tt , C, D and E and physiologically toierable calcium, 
copper, zinc, manganese and iron compounds. 

10 Such nutritional supplements may be used to combat a wide range of conditions associated with essential 
chemical deficiency, in particular conditions which appear to be associated with Immurie system malfunction 
and especially conditions such as combination skin, atopic eczema, psoriasis, seborrheic dermatitis, can- 
didiasis, pityriasis, skin fungal infections and conditions associated with alcoholism, and the uses and methods 
of the Invention are deemed to relate to the treatment of such conditions as well as the conditions mentioned 

15 earlier herein. 

The compositions of the invention may of course contain further ingredients, such as for example conven- 
tional pharmaceutical or topical disinfectant formulation aids, e.g. emulsifiers, extenders, flavours, colouring 
agents, surfactants, pH adjusting agents, ointment bases, geling agents, propellants, stabilizers and the like. 
The compositions may also contain other physiologically active agents. 
20 The present invention will now be illustrated further by the following non-limiting Examples in which all per- 
centages, ratios and parts are by weight unless otherwise specified : 

Example 1 
25 Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 250, 500 or 1000 mg of lithium gam- 
ma-linolenate and optionaHv are provided with an enteric coating. 

Alternatively, lithium eicosapentaenoate, lithium arachidonate, or lithium dihomo-gamma-linolenate may 
30 be used in place of the lithium gamma-linolenate or a combination of two or more of these four lithium salts 
may be used. 

Example 2 

35 Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 100 mg of lithium eicosapentaenoate 
and 400 mg of gamma-Jinolenyl alcohol and optionally are provided with an enteric coating. 

40 Example 3 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled w&h 50 mg of lithium arachidonate and 250 
45 mg of dihomo^amma-linolenyl alcohol and optionally are provided with an enteric coating. 

Example 4 

Orally administrate capsules 

50 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium eicosapentaenoate, 
50 mg of lithium arachidonate and 400 mg of gamma-linolenyl alcohol and optionally are provided with an enteric 
coating. 

65 
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Example 5 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg f lithium gamma^indenat^ 
SOmgo^Lsapentaeny!^^ 
an enteric coaling. 

Example 6 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium aiachidonate 50 mg 
of docosahexaenyl alcohol (22 : 6n-3) and 220 mg of evening primrose oil-derived triglycerides and optionally 
provided with an enteric coating. 

Example 7 

Parenterals administrate solutions 

A solution Is prepared by dissolving 5 g of lithium gamma-Hnolenate, alone or with 5 g of lithium arachido- 
natejSium eicosapentaen^ate. or lithium docosahexaenoate, in 500 ml of saline or glucose solubor, .for 
inlravenous administration. The U^PUFA) 8 alt(s) may be conveniently prepared In glass vials eachcon- 
tainingsgofthesaltwhlch can then be dissolved in sterile water and added to the intravenous sdubon. Compo- 
sitions containing the same lithium salt(s) can be prepared for Intramuscular or subcutaneous Infecbon. 

Example 8 

Solutions for enteral or rectal administration 

Asolufion is prepared by dissolving 5 g of lithium gamma-Hnolenate (or another U(C 1 *. 22 PUFA) or a com- 
blnatlon of Li(C 1M2 PUFA)s) in 100 ml of an enteral or rectal administration solution. 

Example 9 

Parenterally administrate emulsions 

An emulsion is prepared by emulsifying one volume of an oD phase comprising 5 g of lithium eicosapen- 
taer^te and 5 g of lithium gamma-linolenate dissolved in 100 g of com oil with ten volumes of an aqueous 
phase comprising a 1% lecithin and 2% glycerol aqueous solution. 

Example 10 

Parenterally administrate emulsions 

An emulsion is prepared by emulsifying one volume of an oD phase comprising 10 g of lithium dihomo-gam- 
n^de^te and 5g of ekiapenteeny? alcohol dissolved in 100 g of com oO with seven volumes of an 
aqueous phase comprising a 1.5% lecithin and 2% glycerol aqueous solution. 

The eicosapentaenyl alcohol may if desired be replaced by gainma-linclenyl alcohol or any cj the other 
alcohol anSu^s of the CWUFAs. Simflariy other LKC^PUFA) salts may be used in place of lithium di- 
homo-gamma-linolenate. 

* * * 

Example 11 

Orally administrabl tablets 

Tablets are prepared in a conventional mannerfrom lithium gamma^inoi nate, arachid nate eicosapen- 
ta noate or any other U(C 1IW2 PUFA) admixed with a physiologically acceptable tabletting aid. Th mixture is 
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compressed to yield tablets each containing 500 mg of the lithium salt These tablets may then if desired be 
provided with a gastric juice resistant enteric coating. 

Exampl 12 

Cosmetic composition 

Cosmetic compositions, e.g. creams, lotions or the like, may be prepared by mixing into a conventional 
cosmetic composition sufficient lithium gamma-linolenate and lithium eicosapentaenoate to produce a compo- 
sition containing containing 3% lithium gamma-linolenate and 1% l&hium eicosapentaenoate- Where the 
composition contains no aqueous, alcoholic or lipid solvents, the lithium salts are preferably used in finely 
divided form. 

Example 13 

Skin and hair care compositions 

Skin and hair care compositions, such as lotions, creams or shampoos, may be prepared by mixing Into a 
conventional skin or hair care composition sufficient lithium gamma-linolenatB and lithium eicosapentaenoate 
to yield a composition containing 5% lithium gamma-linolenate and 3% lithium eicosapentaenoate. 

Example 14 

Surface disinfecting composition 

A surface disinfecting composition is prepared by disolving in 100 g of 70% ethanol 1 g of lithium gamma- 
linolenate and 1 g of eicosapentaenyl alcohol. This composition may be absorbed into ceilulosic tissues which 
may then be packed in air- and liquid-tight plastics-lined foil or paper sachets. 

Example 15 

Surface disinfecting composition 

A surface disinfecting composition is prepared by emulsifying a mixture of 0.5% lithium arachidonate in 
water. The composition may be absorbed Into tissues as described in Example 14. 

Example 16 

Surface disinfecting composition 

A surface disinfecting composition is prepared by emulsifying one volume of an ofl phase comprising 1 g 
of lithium dihomo-gamma-linolenic acid, 1 g of arachidonyi alcohol and 15 g of com ofl wfth ten volumes of an 
aqueous phase comprising a 2.5% lecithin and 2% glycerol aqueous solution. 

Example 17 

Surface disinfecting compositions 

Asurface disinfecting composition is prepared by dissolving 5 parts of lithium gamma-linolenate and 5 parts 
of lithium arachidonate in 90 parts of water. 

Example 18 

Surface disinf cting compositions 

A surface disinfecting composition is prepared by dissolving 2 parts of lithium icosapentaenoate and 5 
parts of gamma-linolenyl alcohol in 93 parts of water or of 70% ethanol. 
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Example 19 

Foodstuffs Composition 

A breakfast cereal, for use as a nutritional supplement, contains the following ingredients in each 30 g serv- 



ing: 



Vitamin A 4000 iU 

Vitamin B^ 1 mg 

Vitamin B 2 lag 

Vitamin C SOmg 

Vitamin D 400 iU 

Calcium carbonate 5mg 
Lithium eicosapentaenoate 20mg 
Rolled oats ad 30 g 



Example 20 

Multb-Vitamin/Mineral Tablet 

Multi-vitamin/mineral tablets for daily ingestion each contain the following ingredients : 



Vitamin A 4000 iU 

Vitamin 1. 5 mg 

Vitamin B 2 1 mg 

Vitamin B g 1 mg 

Vitamin B- 2 rag 



Vitamin C 40 mg 

Vitamin D 400 iU 

Vitamin E 4 mg 

Calcium carbonate 5 mg 

Lithium gammalinolenate 50 mg 

Iron (II) carbonate 10 mg 

Manganese sulphate 1 mg 

Nicotinamide 15 mg 

Tableting base ad 450 mg 

The tablet components are mixed and compressed to form biconvex tablets which are then coated in a 
conventional manner. If desired the lithium gammalinolenate may be precoated with a gastric ju^ resistant 
release delaying coating (e.g. a Eudragit coating) or it may be incorporated into a matrix of such a coating ma- 
terial, ground to a powder and then incorporated into the multi-vitamin/mineral tablet 
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Exampl 21 
Cosmetic Composition 

A night cleansing composition is formed by mixing three parts by weight of lithium gammarllnolenate with 
ninety seven parts by weight of a cosmetic night cleansing cream base. 

Example 22 

Body Lotion 

A body lotion is formed by mixing 3 parts by weight of lithium gammalinolenate with 96 parts by weight of 
a body lotion base. 

Example 23 

Face Cream 

A day face cream is formed by mixing 4 parts by weight of lithium gammalinolenate with 96 parts by weight 
of a face cream base. 

Example 24 

Complete Foodstuff 

A complete foodstuff, particularly suited for administration to geriatric or convalescent subjects at a daily 
dosage of about 500 g/day, is prepared by admixing 70 mg of lithium gammalinolenate together with 500 g of 
a complete foodstuffs composition containing all other major essential nutrients. 

Example 25 

Parenteral Nutrition Solution 

A solution for parenteral nutrition is prepared by dissolving 1 g of lithium iinoleate in 500 ml of an aqueous 
parenteral nutrition solution. The aqueous nutrition solution used may for example be Vamin N or Vamin Glu- 
cose, optionally admixed about 13 : 1 by volume with Ped-E. 

Example 26 

Parenteral Nutrition Solution 

A solution is prepared analogously to Example 25 but incorporating 1 g of lithium Iinoleate and 0.3 g of 
lithium alpha-linolenate in place of the 1 g of lithium Iinoleate. 

Example 27 

Parenteral Nutrition Solution 

A solution is prepared analogously to Example 25 but incorporating 1 g of lithium Iinoleate, 0.3 g of lithium 
alpha-linolenate. 03 g of lithium gamma-lindenate and 0.3 g of lithium eicosapentaenoate in place of the 1 g 
of lithium Iinoleate. 

Example 28 

Injection solutions for addition to parenteral nutrition fluids 
Solutions are prepared containing : 
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(a) 


lithium linoleate 




ig 




ethanol/0.9% saline (50/50 


by volume) 


10ml 


(b) 


lithium linoleate 




ig 




lithium alpha-linolenate 




0.3g 




ethanol/0.9% saline (50/50 by volume) 


10ml 


(c) 


lithium linoleate 




ig 




lithium alpha-linolenate 




0.3g 




lithium gamma-linolenate 




0.3g 




lithium eicosapentaenoate 




0.3g 




ethanol/0.9% saline (50/50 


by volume) 


10ml 



These solutions are each filled into vials under aseptic conditions and sealed therein. The contents of such 
vials may be added to 100 ml or 600 ml or other sizes of botlles of aqueous fluids for parenteral nutrition which 
do not already contain essential fatty acids. 

In this Example, in place of the LKC^PUFA) salts specified otherlithium salts may instead be used, for 
example salts of n-8 PUFAs such as lithium dihomogamma-linolenate, lithium arachidonate, lithium adrenate 
and lithium docosapentaenoate(22 : 5n-6) and salts of the n-3 PUFAs such as lithium stearidonate, lithium 20: 
4n-3, lithium docosapentaenoate (22 : 5n-3) and lithium docosahexaenoate (22 : 6n-3). 

Example 29 
Parenteral solutions 

5 o of lithium gamma-linolenate or lithium eicosapentaenoate (or another LKC^PUFA salt) is dissolved 
in 500 ml of physiological saline containing 5% glucose and thesolution isfilled into bottles, flasks orbags under 
aseptic conditions. Such containers may then be used for parenteral administration, e.g. by infusion, of the 
U(C 1W2 PUFA). 

Example 30 

Infection solutions 

3 g of lithium gamma-linolenate (or another U(C 1M2 PUFA) salt is dissolved in 10 ml of an ethanol/0.9% 
saline (50/50 by volume) mixture. The solution Is filled into a vial under sterile conditions. The solution may be 
used for administration of the U(C 1 « 2 PUFA)saltin the treatment of disease. 

Example 31 
Solubility 

The change in lithium and PUFAsolubilities conferred byformation of the U(C 1M2 PUFA) salts is illustrated 
by the following experiments. 

(A) Equimolar amounts of lithium gamma-linolenate (500 mg) and lithium chloride (128.4 mg) were dissol- 
ved In 50 ml distilled water. Each 50 ml water contained 11.4mg lithium. Each aqueous solution was then 
shaken with 250 ml of chloroform/methanol (2/1 by volume). The chloroform/methanol fraction was then 
separated off and evaporated to dryness under a stream of nitrogen. The mass of dry extract fromthe 
chloioform/memanol phase was weighed and its lithium content determined by flame photometry. The 
lithium content of the aqueous phase was also measured by flame ph tometry. 

(B) 1 g of pure gamma-linol nic acid was dissolved in 10 ml of chlorofomvmethanol (2/I by volume). The 
resulting solution was then thoroughly shaken with 50 ml distilled water. Th chloroform/methanol phase 
was then separated off and evaporated to dryness In a stream of nitrogen and the mass of dry extract was 

^experiments were repeated five times and the ranges of results obtained are sh wn in the following 
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tables : 

Table I 

6 Percentage of total lithium in: 

Aqueous phase Chlorof orm/methanol phase 
Lithium chloride 95-91% 1-5% 

Lithium 

10 gammalinolenate 11-17% 83-39% • 

Table TI 

is Percentage of total fatty acid/ 

fatty acid salt* in: 

Aqueous phase Chlorof orm/methanol phase 
Gamraa-linolenic acid 2-9% 91-93% 

20 

Lithium 

gammalinolenate 11-171 83-89% 

25 (*taken as equivalent to the percentage of lithium) 

These results clearly show that lithium in the form of the gamma-iinolenate salt and gamma-linoienic acid 
as the lithium salt move readiiy between the aqueous and the lipophilic phases whereas lithium as the chloride 
so salt and gamma-Unoienic acid as the free acid do not 

Claims 

35 1. A pharmaceutical composition comprising a lithium salt of a C id ^z polyunsaturated fatty acid having at 
least two unsaturated carbon-carbon bonds together with at least one physiologically acceptable exdpient or 
carrier material, with the proviso that where said composition is in a solid form adapted for oral administration 
into the stomach in the treatment of Alzheimer's disease said lithium salt therein is provided with a gastric juice 
resistant release delaying coating. 

40 2. A composition as claimed in claim 1 adapted for oral administration and wherein said lithium salt is pro- 
vided with a gastric juice resistant release delaying coating. 

3. A composition as claimed In claim 1 in a form adapted for topical administration. 

4. A composition as claimed in claim 1 in a form adapted for parenteral administration. 

5. A composition as claimed in any one of claims 1 to 4 comprising said lithium salt in solution, suspension 
45 or emulsion in a physiologially acceptable sterile liquid. 

6. A composition as claimed in claim 5 being a parenteral nutrition composition comprising at least one 
lithium salt of a n-3 C 18 -22 polyunsaturated fatty acid and at least one lithium salt of a n-6 C ia _22 polyunsaturated 
fatty acid. 

7. A composition as claimed in either one of claims 5 and 6 being a parenteral nutrition solution compnsing 
so in aqueous solution said lithium salt or salts and at least one further nutritional component selected from : vita- 
mins, essential minerals and calorie sources. 

8. A composition as claimed in any one of claims 1 to 5 in the form of a nutritional supplement 

9. A composition as claimed in claim 8 comprising a foodstuffs base with said lithium salt included therein 
in a concentration such that th lithium content of said composition is from 1 ppb to 1 % by weight 

55 10. A composition as claimed in claim 8 comprising said lithium salt together with four cm- more vitamins or 
minerals selected from vitamins A, Bj , B* B 3 . Be, B 12 . C, D and Eand physiologically tolerable calcium, copper, 
zinc, manganese and iron compounds. 

11. A composition as claimed in any ne of claims 1 to 10 in dosage unft form containing 50-1000 mg of 
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at least n carrier material. . , , . 

13 A composition as claimed in claim 12 further comprising at least ne ther biocidal agent 
S A Z£tfM claimed in any cne of daims 1 to 1 3 containing from 0.1 to by weight of sa.dl,thlum 

S3lt " 1 5. A composition as claimed in any one of claims 1. 3. 5 and 1 1 to 14comprising as a said carrier material 
a web substrate whereinto said lithium salt Is impregnated. ,*«., J ^,i* mm 
16 A composition as claimed in any one of claims 1 to 15 comprising at leastone Irthlum salt selected from 
the salte of lithW, with linoleic acid, aipha-.ino.enic acid, gamma-linolenic add. tfhomo^amrn^mdento acid 
arachidonic add. adrenlc acid. 22: 5n-6, 18: 4n-3. 20: 4n-3. eicosapentaeno,c acid, 22. 5n-3. and 

T A^ptSnSdaSd in any one of daims 1 to 5 and 8 to 16 comprising a lipid or lipid advent 

^LTcffl^position as daimed in claim 17 wherein said lipid or lipid sdvent comprises a polyunsatu- 
rated fatty alcohd or add, or an ester, amide or glycerlde thereof. „ .«„ 

1 9 use of a lithiurn salt of a C,** pdyunsaturated fatty acid for the manufacture 
foruseinrhetreatmentofcondittonsre^ 

the oroviso that where the agent is to be in a solid form adapted for oral administration into the stomach in the 

^ 20 "itee as daimed in dalm 19 for the manufacture of a therapeutic agent for use in parenteral nuWfion or 
to the tie^nt of a condition seleded from : essential fatty acid decency ^"^.^f s ^ 
wtth; inflammatoy and immundogical disorders; psychiatric disorders ; disorder^ ^^.^^f. 
musde spasm ; diabetes and complications assodated therewith ; cancers ; alcohdism ; combmatlon skm , 

^^^J^S!^ transfer* lipid^eloped viruses comprising the application to an inanimate 
surface of a disinfectant composition as daimed in any one of daims 12 to 1 8. 

2? A memod as dalrnedto daim 21 for inhibiting transmission of sexually transmlted diseases wh.ch 

metnSc^pZa^ 

M ^A to s rx^^ 

sdtofa^Upd^r^aturatedfattyaddto^ 
rier material. 

24 An appliance as daimed In daim 23 being a barrier contraceptive. 

25 Use oV a lithium salt of a C« polyunsaturated fatty add for the manufacture of a therapeutic or 
oraohvlacticaqeirtordevicefOTUseinametrradtf 

in a method of inhibiting transmission of lipid-enveloped viruses between humans or animals or between cells 

' m 8 2tT pr^t ^preparation of a composition as daimed in any one of claims 1 to 18. said proofs 
compilng^Slnra KmSsalt of a C« polyunsaturated fatty acid and subsequently mcorporabng said 
salt into at least one sterile excipient or carrier material. 



Patentanspruche 



1. Pharmazeutische Zusammensetzung. enthaltend ein Lithiumsalz einer mehrfach ungesSttigten C^a 
Fettsaure mit mindestens zwei ungesatfigten Kohlenstoff-Kohlenstoff-Bindungen zusammen mit mindestens 
efrS'ys^ 

um eine Zusammensetzung in fester Form handelt. dieffirdie orale Verabreichung in den Magen zurBehand- 
tongderAlzhe.mer'schenKran^ 

ten. die Fretgebe veizSgerten Schicht uberzog n ist ... 

Izuaammens tzimg gemaB Anspruch l.zub reltetfur ine orale Verabreichung. wob Idaserwahnte 
LHhiumsatz in Ihr mit einer magensaftresistenten, die Freigabe verzog mde n Schtoht u berzogen fet 

3 Zusammensetzung gemaB Anspruch 1, in einer Form, die filrdi topische Verabreichung zuberertet ist 
4 Sn^eSS gemaB Anspmch 1 , in einer Form, die fur die parenteral Verabreichung zubereitet 
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5. Zusammensetzung g ma&etn md r Anspruch 1-4, enthaitend das rwahnte Uthiumsalz In L~sung, 
Suspension oder Emulsion in einer physiologisch vertraglichen sterilen FIQssigkett 

6. Zusammensetzung gem§& Anspruch 5, die eine Zusammensetzung fQr die parenterale Ernahrung ist, 
nthaJtend mindestens in Uthiumsalz einer mehrfach ungesattigten n-3 C 18 ~22 Fettsaure und mindestens ein 

Lithiumsalz einer mehrfach ungesattigten n-6 C^22 Fettsaure. 

7. Zusammensetzung gemaB elnem der AnsprQche 5 und 6, die eine LBsung fur die parenterale Ernahrung 
ist enthaitend in wissriger LBsung das erwahnte Uthiumsalz Oder die Lithiumsalze und mindestens eine wei- 
tere Emahrungskomponente, ausgewahlt aus Vitaminen, essentiellen Mineralstoffen und kalorienliefemden 
Stoffen. 

8. Zusammensetzung gemafc einem der AnsprQche 1-5 in der Form eines Nahrungsmittelzusatzes. 

9. Zusammensetzung gemaR Anspruch 8, enthaitend eine Nahrungsmittelgrundlage, in der das eiwahnte 
Uthiumsalz in einer solchen Konzentration voriiegt daft er Uthiumgehalt der erwahnten Zusammensetzung 1 
ppb bis 1 Gewichtsprozent betragt 

1 0. Zusammensetzung gem§& Anspruch 8, enthaitend das erw3hnte Lithiumsalz zusammen mit vier oder 
mehr Vitaminen oder Mineralstoffen, ausgewahlt aus den Vitaminen A, B t , B2, B 3 , B e , B 12 , C, D und E und phy- 
siologisch vertragliche Calcium-, Kupfer-, Zink-, Mangan- und Eisenverbindungen. 

11. Zusammensetzung gemaS einem der AnsprQche 1 bis 10 in Form von Dosiseinheiten, die pro Dosi- 
seinheit 50-1000 mg des erwahnten Lithiumsalzes enthalten. 

12. Desinftzierende Zusammensetzung, enthaitend ein Uthiumsalz einer mehrfach ungesattigten C 18 -22 
Fettsaure zusammen mit mindestens einem Tragermaterial. 

1 3. Zusammensetzung gemaS Anspruch 12, enthaitend auSerdem mindestens ein anderes biozides Mittel. 

14. Zusammensetzung gemaS einem der AnsprQche 1-13, enthaitend 0,1 bis 5 Gewichtsprozent des 
erwahnten Uthiumsalzes. 

15. Zusammensetzung gemaS einem der Anspruche 1, 3, 5 und 11 bis 14, enthaitend als Tragermaterial 
ein Gewebesubstrat, das mit dem erwahnten Uthiumsalz impragniert ist 

16. Zusammensetzung gemafc einem der Anspruche 1-15, enthaitend mindestens ein Uthiumsalz, ausge- 
wahlt aus den Salzen des Lithiums mit Unolsaure, a-Unolensaure, ^-Unolensaure, Dihomo-^-Linolensaure, 
Arachidonsaure, Adrensaure, 22 : 5n-6, 18 : 4n-3, 20 : 4n-3, Eicosapentaensaure, 22 : 5h-3 und Docosahe- 
xaensaure (22 : 6n-3). 

17. Zusammensetzung gema& einem der Anspruche 1 bis 5 und 8 bis 16, enthaitend ein Upid oder ein 
Upid-Solvenz-Tragermaterial. 

18. Zusammensetzung gemaS Anspruch 17, worin das erwihnte Upid oder Upid-Sdvens einen mehrfach 
ungesattigten 0,3-22 Fettalkohol oder eine solche Saure oder einen Ester, ein Amid oder ein Glyzerid davon 
umfa&t 

19. Verwendung eines Uthiumsalzes einer mehrfach ungesattigten C 18 -22 Fettsaure tur die Herstellung 
eines therapeutischen Mittels zur Verwendung bei der Behandlung von Zustanden, die auf eine Therapie mit 
Uthium und/oder mit mehrfach unges§ttigten C^z Fettsauren ansprechen, wobei Bedingung ist. da& wenn 
das Mittel in einer festen Form sein soli, die fur die orale Verabreichung in den Magen zur Behandlung der Alz- 
heimer'schen Krankheitzubereitet ist, das erwahnte Uthiumsalz darin mit einer magensaftresistenten, die Frei- 
setzung verzogernden Schicht Qberzogen ist 

20. Verwendung gemafc Anspruch 19furdie Herstellung eines therapeutischen Mittels fur die Verwendung 
bei der parenteralen Ernahrung oder bei der Behandlung eines Zustandes, wie Mangel an essentiellen Fett- 
sauren und damit verbundene Zustande ; entzOndliche und immunologische Krankheiten ; psychiatrische 
Krankheiten ; Krankheiten, die von KiSmpfen der glatten Muskulatur begleitet sind ; Diabetes und damit ver- 
bundene Komplikationen ; Krebs ; Alkoholismus ; Mischhaut und cardiovaskulire Erkrankungen. 

21 . Verfahren zur Bekampfung der Obertragung von Viren, die eine Lipidhulle aufweisen, wobef man eine 
desinfizierendeZusammensetzung, wie sie in einem der AnsprQche 12-1 8 beansprucht ist auf eine nicht einem 
Lebewesen angehorige Oberfiache auftragt 

22. Verfahren gemaB Anspruch 21 zur Verhinderung der Obertragung sexuell ubertragener Krankheiten, 
wobei man eine Zusammensetzung, wie sie in einem der Anspruche 12 bis 1 8 beansprucht ist, auf nicht einem 
Lebewesen angehorige Oberflachen, die mit Korperflussigkeiten in Kontakt kommen konnen, auftragt 

23. Sexuelles Hflfemittel, versehen mit einem Oberzug aus oder impragniert mit einer Zusammensetzung, 
die ein Lithiumsalz einer mehrfach ungesattigten C 18 _22 Fettsaure zusammen mit mindestens einem physiolo- 
gisch vertraglichen Verdunnungsod r Tragermaterial enthalt 

24. Vorrichtung gemafc Anspruch 23, di ine empfangnisverhutBnde Barriere ist 

25. Verwendung eines Uthiumsalzes in r mehrfach ungesattigten C 18 -22 F ttsaure zur Herstellung eines 
therapeutischen oder prophylaktischen Mittels oder einer Vorrichtung zur Verwendung In inem Verfahren zur 
Bekampfung von Viren, di ein Upidhull aufw isen. 

16 
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26 Verwendung gema& Anspmch 25zurHerstellung eines therapeutischen Oder prophylaktischen Mittels 
oder einer VoiTichtung zur Verwendung In inem Verfahren zur Verhlnderung der Obertragung von Viren,die 

in Upidhuileaufweis n, zwischen Menschen und Tieren od rzwischenZeOenineinemmenschlichencder 

tierischen KSiper. , t _ . „. -a . . 

27 Verfahren zur Herstellung einer Zusammensetzunggema&einem der AnsprQchel bis 18. wobeiman 
ein Lithiumsalz einer mehrfach ungesatflgten C^ Fetisaure gewinnt und anschlieBend in mindestens eln ste- 
riles Verounnungs- oder Tragermaterial einarbeitet 



Revendi cations 

1 Composition pharmaceutique, caracterisee en ce qu'elle comprend un sel de lithium (Tun acide gras 
polyinsature en Cg-C^, possedant au moins deux liaisons carbone-carbone insaturees, en meme temps qu'un 
vehicule ou excipient physfologiquement acceptable, avec la condition que lorsque cette composition se trouve 
sous une forme solide adaptee a I'administration par la voie orale dans I'estomac pour le traitement de a mala- 
die d'Alzheimer, le sel de lithium qu'elle contient est pourvu d'un enrobage retardant la liberation de la subs- 
tance medicamenteuse, qui resiste au sue gastrique. , . 

2 Composition suivant la revendication 1. caracterisee en ce qu'elle est adaptee a I administration par la 
voie orale et en ce que le sel de lithium precite est pourvu d'un enrobage retardant la liberation de la substance 
active, qui resiste au sue gastrique. 

3. Composition suivant la revendication 1, caracterisee en ce qu'elle est adaptee a I'administration par la 

vole topique. 

4. Composition suivant la revendication 1, caracterisee en ce qu'elle est adaptee a I'administration par la 

voie parenteraie. . 

5 Composition suivant I'une quelconque des revendications 1 a 4, caractensee en ce qu elle comprend 
le sel de lithium precite en solution, en suspension, ou en emulsion dans un liquide sterile, physiologiquement 
acceptable. 

6. Composition suivant la revendication 5, caracterisee en ce qu'elle se presente sousforme d une compo- 
sition nutritive administrable par la voie parenteraie, comprenant au moins un sel de lithium d'un acide polyin- 
sature n-3 ChtCm et au moins un sel de lithium d'un acide gras polyinsature n-6 C 18 -C22. 

7 Composition suivantl'une quelconque des revendications 5 a 6, caracterisee en ce qu'elle est une solu- 
tion nutritive a administrer par la vole parenteraie, comprenant. en solution aqueuse, le sel ou les sels de lithium 
precites et au moins un composant nutritif supplemental choisi paimi les vitamines, les substances minerales 
essentielies et des sources de calories. . . 

8. Composition suivant rune quelconque des revendications 1 a 5. caractensee en ce qu'elle se presente 

sous la forme d'un complement nutritif. 

9 Composition suivant la revendication 1. caracterisee en ce qu'elle se compose dune base rfaliments 
qui comprend le sel de lithium precite, en une concentration telle que la teneur en lithium de la composition en 
question varie de 1 ppb a 1% en poids. 

10. Composition suivant la revendication 8, caracterisee en ce qu'elle comprend le sel de lithium precite 
ainsi que quatre ou plus de quatre vitamines ou substances minerales, choisies par les vitamines A, B,, B* 
Bs, Be, B« , C, D et E et des composes de calcium, cuivre, zinc, magnesium et fer. physiologiquement tolera- 
bles 

11. Composition suivant I'une quelconque des revendications 1 a 10, sous forme de dose unitaire cove- 
nant de 50 a 1000 mg du sel de lithium precite par dose unitaire. 

12. Composition desinfectante contenant un sel de lithium d'un acide gras polyinsature en Cn-Cas, en 
mSme temps qu'au moins une matiere servant de v6hicule. 

13. Composition suivant la revendication 12, caracterisee en ce qu'elle comprend au moms un autre agent 
biocide 

14. ' Composition suivant I'une quelconque des revendications 1 a 13, caracterisee en ce qu'elle contient 
de 0,1 a 5% en poids du sel de lithium precite. 

15. Composition suivant I'une quelconque des revendications 1, 3. 5 et 11 a 14. caractensee en ce qu elle 
comprend, a titre de matiere servant de vehicule, un support en forme de nappe ou de mat Impregne du sel 
de lithium precite. 

16 Composition suivant I'un quelconque des revendications 1 a 15, caracterisee en ce qu'elle comprend 
au moins un sel de lithium choisi paimi les sels de lithium formes av c I'acid linolelque, I'adde «-«nolenique, 
I'aclde^inoienique, I'adde dihomo-Hinoienique, I'adde arachidonlqu , I'acide adrenique. 22 : 5n-6, 18 : 4n-3. 
20 : 4iv4, Pacid eicosapentaenoTqu , 22 : 5n-3, et I'a ide docosahexaenoTque (22 : 6n-3). 
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17. Composition suivant I'une quelconque des revendications 1*5 1 8 * 16, caracterisee en ce que la 
matters servant d v6hicule est un liquide ou un solvant lipidiqu . 

18. Composition suivant ia revendication 17, caracterisee en ce que le liquide ou le solvant lipidique est 
constitue par un acide ou alcool gras polyinsature en C^-C^ ou un ester, amide u glyceride d'un tel compost 

5 19. Utilisation d'un sel de lithium d'un acide gras polyinsature en (VC22 pour la fabrication d'un agent the- 
rapeutique * utiliser pour le traitement d'etats sensibles * une tterapie & base de lithium et/ou d'acides gras 
polyinsatur6s en Cts-C*. avecla condition que lorsque I'agerit doitse presenter sous une forme solide adaptee 
a I'administration par la voie orale dans I'estomac en vue du traitement de la maiadie cfAlzheimer, le sel de 
lithium qui s'y trouve est pourvu d'un enrobage de retardement de la liberation de la substance medicamen- 

10 teuse, qui r6siste au sue gastrique. 

20. Utilisation suivant la revendication 19, pour la fabrication d'un agent th6rapeutique * utiliser pour la 
nutrition parenteral ou pour le traitement d'un 6tat choisi parmi une deficience en acides gras essentiels et 
les etats qui y sont associes ; les troubles inflammatoires et immunoiogiques ; les troubles psychiatriques ; les 
troubles assoctes au spasmes des muscles lisses ; le diabdte et les complications qui y sont assoctees ; les 

15 cancers ; I'aicoolisme ; les troubles combines de la peau ; et les troubles cardiovasculaires. 

21 . Proc6d6 pour combattre ie transfert de virus enveloppes de lipides, comprenant I'application a une sur- 
face inanim£e d'une composition desinfectante suivant I'une quelconque des revendications 12*18. 

22. Proc6d6 suivant la revendication 21 pour flnhbftion de la transmission de maladies sexuellement trans- 
missibles, caract6ris6 en ce qui comprend I' application d'une composition suivant I'une quelconque des 

20 revendications 12 £ 18 a des surfaces inanimees susceptibles d'entrer en contact avecdes fluides ou iiquides 
corporels. 

23. Instrument, dispositif ou appareil sexuel, pourvu d'un revetementou Impregne cTune composition qui 
comprend un sel de lithium d'un acide gras polyinsature en C 16 -C22 en mfime temps qu*au moins une matfere 
servant de v6hicule ou d'excipient physiologiquement acceptable. 

25 24. AppareQ, instrument ou dispositif suivant la revendication 23, caract6ris6 en ce qu*il constitue un contra- 
ceptif formant barri&re. 

25. Utilisation d'un sel de lithium d'un acide gras polyinsature en C 18 -C22 pour la fabrication d'un agent the- 
rapeutique ou prophylactique ou d'un dispositif destine k I'utilisation dans un precede permettant de combattre 
les virus envelopp6s de lipides. 
30 26. Utilisation suivant la revendication 25 pour la fabrication d'un dispositif ou d'un agent therapeutique ou 
prophylactique * utiliser dans un proced6 (Tinhibition de la transmission de virus envelopp6s de lipides entre 
les etres humains ou les animaux ou entre des cellules dans un corps humain ou animal. 

27. Precede de preparation d'une composition suivant I'une quelconque des revendications 1*18, carac- 
terise en ce qull comprend I'obtention d'un sel de lithium d'un acide gras polyinsature en C 1S -C22 et I'incorpo- 
35 ration subsequente du sel dans une matiere servant de v6hicuie ou d'excipient, sterile. 
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